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EXECUTIVE SUMMARY 

This CoTFCclivc Action PJaji (CAP) has been prepared lo evaluate and select correcrivc action ulrernaLives 
for soil jnd grojndwalei at ihe BuiFding 207/231 Area al the Presidio of San Franciirfio, Califorma (Silc) 
where residual fietroleum hydrocarbons and pel rol cum -related chemicals occur from pasi use of ihc Silc 
by the Army for serviciag and fuehng vehicles. Under ■veverjl prior invesligations and cleanup actions 
conducled m portions of ihe Site^ underground storage lanks and fjcl liaes were removed ^ aad ihe 
majorily of soiK associaled wilh ihese aliuclurea thai were impacled wilh pelroleiiin-relaled chemic ills 
were removed. Additional invesligalioas were ihen conducled lo colled data Id define ihe naltire and 
exlenl of aay remainmgconlaminalioa al ihe Sue. 

Fuliire plaas for use of Ihe Building 207/231 Area may include oasite restoration of ihc adjaceal Cnssy 
Marsh and freshw ale r Tennessee Hollow Riparian Corridor. In addilion^ there are plans lo replace ihe 
Doyle Drive/Highway ID! overpass ihal exiends mlo ihe aorlhem porlfon of Ihe Sile, as well a&conlmued 
use of enisling buildings by lenants jnd preservalton of hisloric sliuclures. 

Thfs CAP summarizes data from all previous and current mvesligations conducled wilhin ihe Sile, 
idenlifies where residual conlaminalion slill nihccurs above cleanup levels^ and evaluates, compares, and 
recommends corrective aclion alternalives for each urea ihat are consisteni wilh planned and potential 
reuses and penincnt studies being conducled in adjacent areas as follows. 

Sife-Specific Coiisideiuliojis 

The following resources, polential future uses, and programmalic data issues for ihe Building 207/231 
CAP Site were considered in the development of corrective aclion alternatives: 

• Pre -Con St ruction Archaeological Investiaalion of the Building 207/2 31 Area: A subsurface 

geo archaeological survey was conducled Jl the Sue in J anuarv 2006 to assess polenlial cultural and/or 
histonc resources in this area pnor to implement alion of the selecled corrective aclion alternatives. 
The results of ihe survey are summarized in this CAP, and presented in ihe Subsm-fitce 
Gcotii-chiKotogica! Survey ofth^ BmUiiig 207/231 Atva. Fr^mdio of Sein Fitmciscn. City and Coimly 
ofSai Fiunciaco. CiiS'pi-nm (.ASC £ MACTEC. 2006). The objectives of the mvesligjlion included: 
{\) formulaling an approach lo assess resources that may be present by reviewing pre -exi sling data 
(e.g., core samples, boring logs, cross-section profilesjj (2) establishing a stratigraphy (i.e., a 
relationship belween fill and native materials) in ihe areas of proposed impact (e.g., excavalion areas)i 
(3( prepanng a Work Plan (/15C 2005) for performing an archaeological field mvestigalion thai 
includes protocols and procedures lo be followed in ihe event archaeological resources are 
encountered and lo process archaeological findings ihat may be present wilhin conlammaled 
malerials, and 14) conducting a field mvestigalion wilh the intent of idenlifying historic, prehisloric. 
and histonc structural features m the proposed impact areas by collecting information from trenches 
located in probable areas of sensing ily {ASC <& MACTEC; 2006). 

• Cullural and Historic Resources : Polenlial impacts lo cullural and historic resources thai are known 
lo be or may be prescnl wilhm these remedial unils 4RUs>dunng implementation of correclive action 
allematives would be minimized by (l)conduclmg the pre -con si ruction geoarchaeological survey; 

(2 ( requrnng archaeological monitoring during intrusive activilies lo preveni adverse impacts, and 
{If developing and recommending corrective aclion altemalrves for RUs with identified hisloric 
resources that would nol adversely affecl their inlegrity (e.g., capping instead of excavation). 
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• Pt^lcnlJal Crj^s\ Marsh and Tcnncs'vcc Hollow Riparian Corcidcr Expansion f^ : CIcanjp levels 
prolcclivc of ihcac polcinial fulurc uses as well as currenl uses were developed jad used lo define 
remedial uuils aad correclivc action jlJernalive'v. la addition, a range of backfilling opiioa'v Jhal 
woLild accommodate currenl and polenlLal furure uses were developed jnd cosled for each RU as 
appropriate, and [acUide; lAl Backfill Qplrcn A — Open excavalLon with liemi-permanenl drainage 
system to prevenl Gverflow \Mlh slabilizalion/resloralLon of the cxcavalion area and replacemcnl of 
enisling roadwjys as necessary; (B) Backfill Qplicn B — Partial backfill of escalation lo iibove water 
■ able and slabilizalion mlb materials (such as sand and dune grjsses) compatible wilh future 
reslDCJiion and ceplacemeni of enisling roadways as necessary, (C) BackltU Option C — Comrlclc 
backfill of excavation and restoration of site lo match existing grade and condilions and ceplacemeni 
of existing roadways as necessary. 

• Replacement of the Doyle Drive/Highway 101 Overpass: Corrective actions to rcmediale 
conlamination and replace roadways and associated structures under existing site conditions were 
considered, as well js lor the polential Doyle Drive replacement allcrn Jlivcs 

• Replacemeni of Gorgas Avenue Roadway Section : Corrective actions lo remediate conlamination 
beneath a section of Gorgas Avenue and ihen replace ihe roadway were included in the allernalLves. 
However, replacement of ihLS seclion of the Gorgas Avenue roadway would only be implemented if it 
were determined to be consislent with fjlure restoration and developmeni plans for this area. 

• Arsenic in Groiindwaler: In 2006, ihe Trusi conducted a sludy lo fLrdher evaluate the presence of 
arsenic in groLind^vater and its rclalionshLp to pelrofcLim hydrnwarbons^ soil lypes. and groundwater 
chemLslry al the Building 207/2 3 1 Area, and iwo neighboring CAP sites — the Building 1065 Area 
and ihc Commissary/PX Area. The resullsof ibis study were presented in ihe Technicaf 
M^moianiftuii. EvahuiTioii oj Atsen/c and Oihi^r M^iah in Gii'iindweitei at Thr^e Conecl/w Acifoii 
Pkin Stle.\. Pi-es\ifii' of Sou Frtmcaco (Arsenic m Groundwater Tech Memo, MACTEC. 2006'. and 
considered in the development of corrective actions for grou nd w ale rcont ami nation at <he Site. Based 
on resulls of ihe sudy, arsenic is believed to be present in groundwater at elevated concentrations al 
Ihese siles primarily due to degradation of pelroleum hydrocarbons in saturated soils at or 
downgradicnt of a pelroleum hydrocarbon release {e.g., from former petroleum slorage and 
distribution facilities at the Building 207/2 3 1 Area). ]l appears that arsenic is being mobilized from 
ils adsorbed slale on ihe iron coatings of soil panicles due to more strongly reducing conditions 
imposed by the bn^dcgrad ation of pelroleum hydrocarbons present in saturated soils where pelroleum 
releases occurred. To a lesser degree, arsenic may lend lo mobilize inio shallow groundwater due lo 
locally reducing conditions caused by degradation of organic matter in the underlying Bay Mud. In 
addition. once the arsenic dissolves into groundwater, arsenic concentrations remain relatively stable 
over time. When the petroleum source and reducing conditions abate, arsenic concern rat ions may 
tend to slowly decrease due to dilution, dispersion, and transport. 

The following sections summarize the results of the CAP for this Site. 

Site Hisloiy ami Planned Land Use 

The Site comprises approMmatcly S acres of land In^cated in Ihe norihcasl portion of Ihe Presidio of San 
Francisco, adjacent to the Crissy Marsh and bisected by the Doyle Dnve/Highway 101 overpasses In the 
firchistonc penned, the Site originally comprised a large estuary of saltwater marshes and sloughs, as well 

as a freshwater lagn^^n. The Tennessee Hollow Riparian Corridor flowed northward, bisecting the Site 
and draining into the marsh. Archaeological arlifacts or cultural resources, such as middens and 
gravcsites, have been identified in the surrounding aiea. The majority of this marsh and slough system 
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has been filled in wjlh soiU and orhcr malerjal^ over rime in order id e:ipand rhc usable land surface of ihc 
areu. 

In rccem ijme^. ihc Sue was primarLly used by ihe Army for servicing aad fueling vehicles, and conraincd 

Iwo scrvice/gas suiions. In jddiltoa, Jhe Silc hjd gacagcv, adr^ clcaniag facibly ihal u:^d Sloddard 
soKeal (pelroleum hydrocarbon dislillale), Jiid fuel oil dismbuMon liaes. The garages, undcrgroiiad 
slorage laak'v <USTs)^ jad fuel lines have ■viace been removed and ihc Site currcally coiisisls of buildings, 

pjved parking areas, roadways, and some landscaping. 

PolenlLjl planned Lisesof ihe Building 207/231 Area may include the cMension of Crissy Marsh adjacent 
lo an hislonc wall localed beiween Buildings 231 iind 22 S; the resloralion of ihe freshwjler Tennessee 
Hollow Riparian Corridor, and replacemeni of the Doyle Drive/Highway 101 overpasses, now nearing ihc 
end of iheir useful lifespan. Buildings 22S, 229, and ihe hisloric w[ill are designated for preservalioa as 
bisloric resources. The corrective aclion allemalives developed m ihisCAP consider ihese resources and 
polenlKil planned land uses for ihe Sue 

PievioHS liivesligaliotis tiiid Correct ive Actions 

Previous i nve si igalions conducted b^ ihe Army consisled of a Preliminary Assessment Site Investigalion^ 
Remedial Invesligalion (RIf, and a previous CAP. The Trusi conducled addilional sile characlerizalion 
investigalions lo address dala gaps idenlified from review of resulls of previous invesligalions (Data Gaps 
Invesrigalionj MACTEC. 2U04 a. b}, and has been condiicling a quarlerly ground warer monitoring 
program at ihe Site. Previous correclive achons included removal and over-e\cavalEon of underground 
slorage tanks <USTs), hydraulic lifia. and a fuel dislribution sysiem jFDSj line. Previous corrective 
actions included the following; 

• Removal of USTs from or associared with Buildings 207,228, and 23 L; 

• Removal ofFDS Linelo Building 22S. and 

• Removal of Sump from Building 208. 

Data from these in'vesligalions. ihc prc-conslruciion subsurface geo archaeological survey conducled in 
January 200&. and previous corrective aclions were incorporaled inio ihe Trusr^s inlerpreialion of sile 

geologic and hydrogcologic conditions and the naliire and e\lenl of chemicals in s^iil and ground waler. 

Geolosic unit Hydi oseologic CoiiifHioiii 

Previous in'vesligalions indicate the mam waier-beanng zones in tbe Building 207/231 Area arc the 

shallow, upper intermediate^ and lower inlermediale zones. These three relaiively permeable, sandy, 
water-bearing zones are typically separated from one another by two horizons of less permeable^ clayey, 
fine-grained estuarme deposits (Bay Mud) observed across tbe Cnssy Field Groundwater Area. The 
fine-grained estuarme deposits appear lo pinch out south of Building 229, where Quaternary sedimentary 
deposits {including Reislocene Colma Formation [older marine sands]) and Quaternary siream deposits 
are encounJered al elevations above high sea level slands in San Francisco Bay. The shallow ground waler 
zone consists of saturated portions of the fill and, where present, the shallow sand. Groundwater in the 
shallow groundwater zone Hx:curs under unconfined condilions and groundwater flo\v is to ihe noith- 
norlh\vesl The intermediate ground waler zone consists of the upper inlermediale sand and lower 
intermediate sand. Groundwater in the intermediate zone is semiconfined and groundwater flow is 
generally lo the norlh Veilical gradients between the intermediate and shallow groundwater zones are 
coniislcntly upward. 
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Based on review of ihc rcsiiUsof [he subsurface gcoarchacological survey of ihc h'c conduclcd m 
January 200&, ihc ■vubsiirfacc geology wilhm ihc nine Ircachcs c\cavalcd al ihc SJlc wa'vconsislcul wuh 
dal jfrom previous lavcsligalions, and consi'vlcd of varying sirala of fill, saads, &jll&, and clays, wilh some 
discoalinLiou&H3ccurrciicc& of gravel fill conlainmg anlhiopcgcnic malccial (ASC £ MACTEC. 2006). The 
lower sirala of ihc Ircnchcsconlaiacd cvidcacc of nalivc soil in ihc fomi of gray fal clay, dark gray, 
brown, aad black poorly-graded sand, aad tighl yellowish bro\va poorly -graded sjnd. The gray fal clay 
typical of Ba^ Mud deposits was generally discontinuous at rhe dcprhseu:avated wilhia the Ircachcs. 

i\alnic tiJid Exieiil ofCliemicais in Soil aiitt Grouiidwatei 

DjU from previous lavesligjdons \vere evatualcd wilh respecl lo applicable cleanup IcvcK lo identify 
arcjs where chemicals were preseni al cone en I ral ions ihal could polcanally pose a risk lo human health. 
ihe environnfcnl. or drinking water quatily. Based i^n ihis review, there are five general areas where 
chemicals are present above cleanup tevcK - (I) former Building 207 fueling slalion and adjacent former 
Building 20S in the norlhcm porlion of the Site; {2) former Building 38. 3S-A. and garage oil slalion in 
ihc northeaslcrn ponion of the Site, {2) former Building 23 1 service slalion complex in the cenlral pari of 
ihe Site: (4) former Building 22S Stoddard solvcnl USTs in the soulhem part of the Silc: and (5) a former 
railroad spur loading dock adjaccnl lo Building 230 in ihc easlem porlion of ihe Site. 

• The former Building 207 area contained three former gasoline USTs and one former sump ihal have 
released chemicals to soil and ground waler. Chemicals released to soil at cone en trail on s above 
cleanup levels include TPH as gasoline, dicscl^ and fuel oil (TPHg. TFHd, TPHfo), and benzene, 
loluene, ethylbenzene, xylenes <BTEX), lead, and melhyl leiliary bulyl elher (MTBE(. Soil at ihc 
former Sump 20S also had benzo<a)pyrene, zinc^ and lead at conccnlralions above cleanup levels. 
Chemicals released lo groundwater at conccnlralions above cleanup levels at ihc former Building 207 
Area include TPHg, benzene, and MTBE. Groundwater al ihe former Sump 208 had ihe poly nuclear 
aromatic compounds {PAHs) benzo(a(anlhracene, benzo<a)pyrene, benzo(b)fluoranlhene. 
benzo(b-l-k)fluoranthene. benzo(kKluoranlhene, chrysene, and indeno{l,2,3-cd)pyrene al 
conccnlralions above cleanup levels. 

• The former Building 3S areaconlained an oil station and a gasoline slalion thai released chemicals lo 
soil and groundwater. No records of specific uses or slorage lanks are known to cm si. Chemicals 
released lo soil at conccnlralions above cleanup levels include TPHd, TPHfo, ihe melals arsenic, lead, 
and zinc, and the PAHs anihracene, benzol a) anthracene. benzo(a)pyrene, benzo<b)fluoranlhene, 
benzo(b-l-t)fluoranthene. benzo(k)fluoranlhene, chrysene, fluoranlhene, phenanlhrene, and pyrcne. 
Chemicals released lo groundwater at conccnlralions above cleanup levels include vinyl chloride^ the 
melals arsenic and nickel, and ihe PAHs benzol a) anthracene, benzo(afpyrene, benzo<b)fliioranlhcne^ 
benzo(b-l-k)fluorarlhcnc. bcnzo(k)fluoranthene, chrysene. and indeno(l_2,3-cd)pyrene. 

• The former Building 231 service slalion areaconlained four former gasoline, one former waste oil, 
and SIX former hydraulic lift USTs ihat have released petroleum hydrocarbons and pelroleum relalcd 
chemicals to soil and groundwater. The releases from ihese USTs have combined into one affecled 
area. Chemicals released to soil al conccnlralions above cleanup levels include TPHg, TPHd, TPHfo, 
BTEX, the PAHs benzo{a)pyrene. benzo(brfluoranlhene, benzo<b-l-k)fluoranlhene. the 
polychlonnaled biphenyl {PCB) Arochlor 10 Ifej ihe volalile organic compounds (VOCs) 
iclrachloroelhene (PCE), tnchloroelhene (TCE», vinyl chloride <VC), melhylene chloride {McCI): Ihc 
pesticide 4.4'-DDDh and the metals arsenic^ chromium, coball, copper^ lead, mercury, nickel^ siKcr. 
and zinc. Chemicals released to groundwaler al conccnlralions above cleanup levels include TPHg. 
TPHd, TPHfo. BTEX, PCE. TCE, 1,2 -dichlorobromene, the PAHs benzo(a»anlhracene, 
be[izo(a)pyrene^ benzo{b)fluoranlhene, benzo|ln-k)fluoranlhene^ benzo{k)ftuoranthene, and chr\'sene; 
ihe PCB Arnihchlor 1016, and the melals arsenic, nickel, lead, vanadium, and zinc. 
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• The Building 228 aica conlumcd ihrcc former Sloddurd solvcril USTs ihjil released Sloddard solvent 
(a pclrolcum dj^rjllalr in ihc TPHg, TPHd.TPHfo rungc( (o udlI and ground walcr, n^ well as 
clhvlbcrizcric and xylenes in soil: 1.2-dLchlorobcrizcric (l^-EKZB) and nickel were also dclcclcd in 
groundwater al cone en I rations above cleanup levels. 

• The Building 230 area conlained a railroad spur and lojdmg dock along ihe easi side of ihe building. 
Chemicals released Id soil al concenLralions above cleanup levels include TPHd.TPHfo, lead, and rhe 
PAHs acenafihlhylene, benzo(a|anlhracene, benzo<a)pyrene, benzo(b)fljorjnlhene. 
ben;ci(b+t)flLior[unhene. and pvrene. Groundwaler was nol sampled in iKls iirea; however^ saturated 
soils were sampled al mlervals of 7.5 and 10 feel bgs, and no COCs *ere delected above cleanup 
levels. 

• The former Btitlding 271 area conlained j garage al the north end of ihe building C hemic ills refeased 
lo soil al CDncenlcalinns jbove cleantip levels include benzo<a)pyrene, lead, and zinc Chemicals 
released lo groundw Jler al concentcjUons above cleanup levels include ihe PAHs benzolafanthiacene, 

benzo(b(fluoranlhene, ben zo<b+k)fluoranl bene, and chrvsene. 

CUctnicals of Concern 

Eased on Ibe occurrence and cone en I rations of cbemicals in soil and groundwater at concentralions 
CACccding clean jp levels, tbe following chemicals of concern (COCsj were idenlified for cleanup in soil: 

• Petrolejm hvdrocarbons- TPH asgasoline^ diesel^ fuel oil: 

• VOCs- BTEX.MTBE. PCE.TCE. bromobenzenc. VC. MeCI. 4.4^ -DDD; 

• PAHs - acenaphthylene. benzo(j)anlhcjcene^ benzo{a)pyrene. benzo(brfluoranthene, 
benzo(b+t)fliioranrhene. benzo(k)tluoranl bene, chrvsene, fluoranthene, phen ant Keen e. pyrene; 

• Melals- arsenic, chromium, cobal I, copper, lead, mercury^ siKcr, and zinc; and 

• PCBs-Arochlor L0I6. 

The following COCs were idenlified for groundwaler: 

• Petroleum hvdrn^carbonsTPH as gasoline, diesel, fuel oil: 

• VOCs - BTEX, MTBE, PCE. TCE, I -2.DCA, VC, bromobenzene; 

• PAHs - benzo<a)anrhracene. ben zo(j (pvrene, benzoib)fluoranthene^ benzo{b+krfluoranthene^ 
ben zo^k /fluoranthene, chrysene, and indenoCI,2^3-cd)pyrene: 

• PCBs-Arocblor 1016, and 

• Melals arsenic, Icad^ nickel, vanadmm, and zmc. 

Allhough MeCI was delecled above cleanup levels in groundwater at ihe Site^ MeCI was not retained as a 
COC. MeCl IS a common laboraiory contaminant and lis detection is considered suspect and unreliable. 
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Remedial L'nts 

Cleanup levels wcic developed for aoJI and ground water using ihe mosi slnngeur (lo we si) of four 
different receptor scenarios: { 1) Prolecliou of Human Hejilh, Resideuliat Use, (2f Proleclion of 
Ecotogiciil Rcceplor'v, Buffcr-Zoue/Sfiecial Slalu'v, {3f Proleclion of Sall\valer Ecological Receplors, and 
(4) Prolcehon of Freshwjier Ecological Reccplors. Based on nxicurrencesof COC'v exceeding ihe cleanup 
levels in soil and ground waler al ihe Sile^ five rcmedi jI uniK iRLTs or jrejsof conlammaMon exceeding 
cleanup leveK) were identified, compri'ving seven arej'vof petroleum -related soil conUminalLon and four 
aieu'vof ground walcr con I ami nation . Arsenic jnd other melals were delecled in graundwater above 
cleanup leveK at isolaled localions. Based on review of available groundwaler moniloring data collected 
during ihe four quarlerly moniloring events in 2004 (Fir'vl Qjaner 2004, Second Quat^cr 2004; Third 
Quarler2004, Fourth Qiiarler 2004). arsenic ctLceeded ils cleanup level of 10 (ig/L in several monitonng 
locations {T^R. 2005 f. As described in the Arsenic in Groundwater Tech Memo (MACTEC. 2006), 
elevated di'vsolved arsenic concent rat lon'v in ■vhallow groLind water are likely the rcvull of geochemical 
changcv caused by In^cally reducing conditions from degradation of organic matler in the underlying Ba^ 
Mud and degradation of petroleum hydrocarbons. Therefore, allhough no formal arsenic groundwater 
remedial unit has been established for the Sile^ groundwater monitoring for arsenic and associaled 
paramclcrjt is included in the corrective actions for the Silc. 

Former Building 207 Area (Including Fnrmgr Building 2DS SunipJ — Two areas of soil 

con I am I II all on in this area are co-lnjcatL'd with an aiea of gioundwak'i contamination associated with ihe 
former Building 207 USTs as folto\vs: 

SoU 

Three subareas of soil wilh chemicals above cleanup letek are present along Ihe edges of Ihe previous 
1996 and I99S excavalions^ and an addilional adjacent area associaled wilh the lormer Building 20S 
sump. In addition, the 1996 excavation was backfilled with LTTD soil that contains COCs above cleanup 
levels con si si en t ^vith the sallwalet and freshwater proleclion zones evaluated for ihe Site The combined 
soil subareas. the area of LTTD backfill, and ihe former Building 208 sump area comprise ihe 
apprommatelv 1.1 30 cubic vardsof soil within ihis RU. The majority ol soil containing COCs above 
cleanup levels is localed in the vadose zone from 5 lo 3.5 feet bgs associaled wilh the Buildmg 207 Area^ 
and comprises approximately 1,100 cubic yards of soil. The COCs thai were delecled in soil at 
con central ions above cleanup levels in this location include: 

• TPHs -TPH as gasoline, diesel. and luel oil^ 

• BTEX andMTBE, and 

• Melals- lead. 

Soil conlaining COCs above cleanup levels associated \vith the former Building 20S sump is located in 
saluraled soil from 5 to 7.5 feel bgs. and comprises approximately 30 cubic yards of soil. The COCs thai 
were detected above cleanup levels in this location include: 

• TPHs -TPHg, TPHd, TPHfo, and Unkno^vn TPH, 

• PAHs -benzo^a)pyrene; and 

• Metals-lead and zinc. 
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Groiindiy^er 

The COCs ihal ViCtc delected in ground walcr al conccnlralLonA above cleanup levels al ihis aica occur m 
ihc 5hallo\v aquifer al depths ranging from 7 lo 16 bgs, and include: 

• TPH^-TPH as gasoline; 

• Benzene and MTBE; and 

• PAHs - berizo{a)anlhracene, benzo(a)pyrerie^ benzo{b)nL[oranlhcnc, benzo(b+k)nuoTanrhene, 
bcnzo(krfluoramhene, chrysene. and indcno(l_2,3-cd (pyiene 

Former BuildinE 38, 3S'A, tiaraije Area — The soil RU al ihis area is co-locafcd vvjlh a gioLind water 
RU ai!iocLJH:d WLlh use of the former Bjilding 38, 3S-A and garage areas. 

Son 

The soil RU is located bencalh and jround ibc former garage in unsaluraled and saluraled zone soils 
belween 0.5 jnd 10 feel bgs. and comprises jpprotLLinalelv 670 cubic yards of soil. The COCs thai were 
delected m soil al coiiceiitralion'v above cicjiiup levcK incljdc: 

• TPHs-TPHasdiesclandfjcloil; 

• PAHs - amhraccne. benzo(a)anlhraceac, benzola)pyrcne. ben zo(b|fluoran then e, 
benzo(b+k)fljoranlhene. benzo(k)fluoraril bene, chrysene, fluoramhcne, phenanlhrcne, and pyrenc: 
and 

• McraU- arsenic, lead, and zinc. 

Groimttfofer 

The co-localed shallow groundwaler RU occjrs al dcplhs rjnging from 10.5 lo 12 feel bgs, and 
encompasses ihe former Building 38 garage, 38-A, and the soulbeasi portion of former Building 38 The 
COCs thai were delecled in groundwaier al concenlralions above cleanup levels include: 

• VOCs-vin^l chloride; 

• PAHs - bcnzola)anthracenc, benzoia)pyrene, benzo{b)fljoranihene, bcnzoCtH-t)riuoranLhcnc, 

benzo(k|fluoranthcne, chrysene. indcno{l,2.3-cd)pyrene; and 

• Mclals- arsenic and nickel. 

Esisling BuildiPB 231 Area — The soil RU al ihis area is co-localed wilh a groundwater RU associated 

^Mihihc former Building 231 USTs. 

SoU 

The soil RU is located from nonh of 4he historic wall lo below the Soulhern Do^le Drive/Highway 101 
Overpass, east of Hallect Sireel, and west ol Building 230, encompassing Building 231, the former 
locauons ol ihe USTs assn^cialed wilh Building 23 1, and the adjacenl Former Building 271 garage area 
described below. The cMenl of chemicals in soil extending nonh of the Soulhern Doyle Drive/Highway 
101 Overpass and south of lormer Building 207 has not been firlly characlenzed due lo ihe presence of 
foolingsfor pilings and cross-braces ihat limil access benealh the overpass. As a resull, the norlhern 
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cMcur of rhc area 15 nor known. The soil RU \s located in iin&aiLiFaied and ^luraied zone soiK bciwccn 

0.5 lo 10 led bgs, jrid comprises appro^imalely 7,200 cubic yurds ol soil The COCs ihal were delecled 
m soil al concern rail on s above cleanup levels laclude; 

• TPHs -TPH m ihe rjngcvof gasoline^ dicscl, and fuel oil; 

• VOCs-BTEX,MeCi,FCE,and vinyl chloride. 

• PAHs - beazo{a)pyrene. bcnzo(b|fluoraalhene, and benzo{b+k(fluoranlheae; 

• Melals- arsenic, chriimium, cobal I. copper, lead, mercury, aickel, silver, and zinc, and 

• Pesiicidcsaad PCBs -4,4^-DDD and Aiochlor 1016. 

Groimdivafer 

A CD-loc Jled shallow groundwater RU occurring al depths ranging from S lo 74 feel bgs is located from 
norlh of ihe hislonc wall lo below ihe Southern Doyle Drive/Highway 101 Overpass^ easi of Halleck 
Slreel^ jrid easi of Building 2^ I and ihe former Building 2^ I Due lo technical con'vtcainis associated 
wirh siting arid opecaling invesligalion equipment near enisling roadwjy alructures below ihe Soulhern 
Doyle Drive/Highway 101 Overpas'v^ current groundwater condirions m ihe nonhera ponion of ihis area 
jie unknown, and will be j'vsc'vsed in coordination wilh the Doyle Drive reconstruction efforls. The 
COCs thai were delecled in ground waler al concenlralion above cleanirp levels include: 

• TPHs -TPH m the ranges of gasoline, diesel, and fuel oil; 

• VOCs- BTEX. bromobenzcne, I 2-DC A, PCE. and TCE^ 

• PAH'v - benzola)anthracene, benzo<a)pyrene, benzo{b)fljoranlhene, benzo(b+t)fluoranllienc^ 
beazo(k|fluoranthene, iind chrysene, 

• Melals- arsenic, lead, nickel, vjn jdium. jnd zinc' and 

• PCBs-Arochlor 1016. 

Esialips HuildiPE 228 Area — The soil RU al this area isco-localed wirh a groundwater RU ussocialed 
wiih (he former Building 22S USTs. 

SoU 

The areas of soil conlaming COCs above cleanup levels are loealcd between historic Building 223 and ihc 
historic wall wilhin the excavalion associated with the former 22S USTs, and just soulhof Building 22 S 

wilhin an arej that formerly contained a fuel di'vtribiition system <FDS) Ime The northern soil RU is 
located in unsatirrated and saturated soil between I to 1 1 feet bgs, and comprises approximately 120 cubic 
yards of soil. The COCs that were detected in soil at concentrations above cleanup levels include: 

• TPH as gasoline, diesel. and fuel oil^ 

• Elhylbenzene, \ylenes^ and PCE; 

• Arsenic, lead, and nickel. 
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The «)uihcrn ^ojl RU i& locarcd immcdiaicl^ aouihof Bucfdiug 223 wnhin ihc former cxcavaiion 
asaocjalcd wilh rhc FDS lines localcd in vadosc zone soil JJ 6 fcrl bgs. and comprises approMmardy 
30 cubic yards of soil which is located int mediately adjacenl lo and bcncalh ihe :«ulh side of ihc hisloric 
Building 22S. The COCs [hal were dclcclcd in soil al cone en I rations abote cleanup levels include: 

• TPH js dicsel and f jcl oiL 
Groimiiivafer 

The co-localed fallow groimdwaler RU occurs al a depth of 16 fl bgs. and extends from north of 

Building 22S lo soulh of ihc hi'vloric wall, wilhin ihe cucavalion assoculed wilh ihe former 228 USTs. 
The COCs rhal \vere deleclcd in ground waler al cone en I ral ions above cleiinup levels include. 

• TPHs -TPH \i5 gasoline. diesel, and fuel oil^ 

• VOCs- l.2-DCB;and 

• Melals- nickeL 

EslsliDB Build IDE 230 Loadinc Dock — The Soil RU Jl ihis area is associated with railroad aclLvilics 
conducted east of exisling Building 2.^1), which includes a portion of the railroad spur. 

SoU 

COCs above cleanup levels occur m vado'^r zone soils belween 3 to 5.5 feel bgs adjaceni lo and just east 
of the building, iind comprise jppro\iinately 400 cubic yards of soil. The COCs thai were delected in boil 
al concenlralions above cleanup levels include: 

• TPHs-TPHasdiescI and fuel oil; 

• PAHs - acenaphlhylene. benzo(a)anthracenc^ benzo{a)pyTene. benzo(b|fluoranlhene, 
beEi;o(b+k)fluoranlbcne, and pyrcnc; and 

• Metals- lead. 

Groimtffiffer 

Ground walei was nol sampled in ibis area, however^ saturated soils were sampled al inlervals of 7.5 and 
10 feet bgs, and no COCs were delected above cleanup levels within salurated soil samples. Therefore, 
ihis IS the only soil RU Jl the Sue thai is nol co-located with an identified Ground\valer RU. However, 
because groundwjier hiis not been sampled wilhin this RU to verify ihere hiive been no impacts from 
COCs in soil^ the correct rve aclion alternalivesfor the Building 230 RU will include groundw Jter 
sampling [uid monitoring as under ihc o[hcrRUs ^tilh known contamination. 

Former Building 271 Area (To be Addressed under Build inc 231 Arfa) — The lormer Building 27 1 

arejconlained a garage Jl the noclh end of ihe building. This area contains one localion where COCs 
were delecled in soil jnd ground\valer slightly jbove cleanup levels 4hat will be addressed in conjunction 
with ihe portion of ihe adjacent Building 2:^1 Arealhat also cMends under ibe Doyle Dnve Overpass that 
will be reconslructed. 
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Soii 

The chcjnjcals dclcclcd al ihc former Building 27 1 Area ihal exceeded cleanup levels m soil included ihc 
PAH beuzolajpyrene. and ihe meuls Icad^ and zinc. 

Groinitfii'iaer 

The chemicals dclecled al rhe former Building 27 1 Area ihal exceeded cleanjp levels in groiindwaler 

mcluded I he PAHs bcrizo(a(anlhracerie, beiizo{b)fluoranlhcne^ berizo{b+kffluoraiilherie, jrid chryserie. 

Selected Con eel ivc A ct ion i 

Polenfial remedial lechnolngies were screened based on Ihcireffecliveness implemenlabilnv jud relative 

co'vis in treating ihe COCs ideulified m j<nl and ground waJer al ihe Sue. The pjJenlul remedial 
lechnologics ihal were corisidered in ihc screening include: 

• fJo aclion; 

• Ljnd use conlroLsi 

• Capping! 

• Iri sim soil and groundwalcr irealmenl^ 

• Exlraclion and ex silu groundwalerlrealmenl^ 

• Excavalion of soil wilh ex siu soil rrealmcal^ and 

• Fxcavaiion of soil wirh off^iie disposal. 

The remedial technology screemng focused on pelroleum-relalcd COCs present wilhm ihe RUs 
(e.g., TPH, VOCs) ihal are ihe prinury COCs m lerins of iheir distribution and frequency of deleclion. 
Based on Ihis screening, ihe fol low i rig correc live acrion allerrialives were relamed for funhci 
consideralioii wilh respect lo clcariup of ihe idenlified RUs; 

I No Aclion^ 

2. Capping, Land Use Conlrols, and Groundwalcr MomlonngH or 

3. Excjvjnon, Offsile Disposal of Soil, and Groundwater Monilocing. 

Scleclcd jIlernalLvc^ for each of ihe RU'v are summarized below. Correclive aclions sclcclcd are ihose 
ihal are proleclive of human heallh, ihe CEivironmenl. groundwalcr qualily. are cosl-effcclive, aWow reuse 
of ihc Presidio under ihc Presidio Triisl Miin jgemcnl Plan, and mcel Sue Cleanup Rcquircmenis under 
RWQCB Order No. R2-2003-OOSO. 

SeLecled Correctivf Aclion Alleinativf for ALL RUs ExcepI Hisloric Buildinc 228 Area— 
Allerpalive \ Excji^'aliop, Offsile Dispofal of Soil, and Gnmndwaler Miinitoring.. 

Allernalivc ? involves cxcavjiion and removal of all conlaminaled soil where COCs are prcseni above 
cleanup levels from Soil RUs (excepi under exislmg buildings or si niclu res de signaled for prcservalion)^ 
followed b^ wasic charjclerizalion, transport lo, and disposal of wasle mjtcrials al an approved off^lc 
disposal facility. Because the Sue is in the vicinil^ of arch aeologic ally sensitive areas, work at ihis Site 
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would be manjlorcd forculliiral resources. During cxcavalion, corifinnaJion samples would be collrcird 

from ihc cxcavalion floor and '>idc\valls lo verify ihul soil^ exceeding cleanup crilcru have been removed^ 
remedial derisions ^vill be based on pelroleum-relaled COCs. Biickfilling excaviirions aad re&loring ihe 
area for Us laleuded reuse woiild be implemeuled viu one of ihree oplions to provide ficxibilily in 
filanning for fuluie re'vloralion of llic Crissy Mar&h ihal may exleud mlo ihe Sue {Af BackfiU Opimn A: 
Open ejLcavalion wilh semi-permaueul drainage ■vyslem lo prevenl overflow wilh si abiliz all on/re aloralion 
of the cxcavalion area and replacemenl of exisling roadways as neccssarVj (B) BackjiU Opimn B: Partial 
backfill of excavation lo above waler lable and alabilizalioci wilh m ale nalscomp alible wilh fuliire 
resloralLou and replacemenl of cm Wing roadways as necessary and in'vlallalion of serni-perinanenl 
drainage i-yslcmj (C) Backjif! Opltun C: Complete backfill of excavation and resLoralion of Sue to match 
existing grade and conditions and replacemenl of enisling roadways^ as necessary. 

The need for 0) appiicalion of oxygen release prodjcl as a conlingcncy via in situ injection and/or 

(2) implemenlalion of LnJcrini tand use condilions {LUC'v) will be performed if ground \v ate r moniloring 

dala indicale^ ihe excavation of source malerials did nol reduce ground waler COCs below cleanup levels 

will also be assessed. Delails regarding the need for, implemenlalion, and duralion of ihese conlingencies 

would be described in a supplemenlal repon based on the results of po si -construe I ion ground waler 

monitoring. 

This allernalive also includes monitoring of a network of upgradient, crossgradienl. and downgradient 
wells for COCs and ihe evenliial abandonmeni of ihese wells upon regulalory approval. Moniloring 
would be conducled to verify ihal chemical cone en I rations are decreasing and thai chemicals in 
ground waler arc nol migrating olfsite unlil ihe poinl in lime when all COCs have been consislenlly below 
cleanup levels for four con secu live monitoring even Is. For ihe purposes of preparing cost cslimales for 
this ahernalive, it is assumed groundwater monitoring would be conducted quarterly during the flrsl year^ 
and semi-annually for an additional 2 years. 

Exravalion and removal of conlaminatcd soil would be proleclive of human health, safely, and ihe 
environmeni, because the shallow soil conlaininalion is removed, ihcreby eliminaling polential human 
and ecological exposures lo conlaminanls. The excavaled soil would be transported offsile lo a facihly 
approved lo manage the wasle. This remedy is technically clfectivc and permanenl. Contaminated soil is 
removed, ihcreby preventing worker and visitor exposures and impacis to groundwater. Allhoughfhc 
volume of conlaminanls ^vill nol be reduced because ihe impacted malerial will nol be Ircaled, polential 
exposure of workers and ihe public to contaminaled malenals during excavation and loading for offsile 
transport would be mitigaled by engineering and dusi conlrol measures. This allcrnalive is implemenlable 
and no significant obstacles have been idenlified except for portions of some of ihe RUs ihal extend 
beneath exislmg buildings or historic structures designated lo be preserved or abut ling such siruclurcs. 
For buildings thai are not designaled for prcservalion {Building 231), ihey will be demolished prior lo 
excavation. For buildings and structures thai are designaled lo be prcser^'cd. this allcrnalive would not be 
applicable (Building 22 S Arca(. Although the lotal cosis for this allcrnalive m some cases would be 
higher than for Allcrnalive 2 {Capping, Land Use Controls, and Ground waler Monitoring), Alternative 3 
IS selected for all accessible RUs because: 

• Elfecliveness — Excavation and offsitc disposal would mitigate ri^s^ comply wilh cnvironmenlal 
laws, and permanently remove soil and ground\vater containing COCs above cleanup levels to 
provide eventual 'clean closure^ afler a period of ground \v ale r monilonng to confirm COCs arc below 
cleanup levels in ground waler Complete removal of COCs would also allow for rcsloration and 
expansion of Cnssy Marsh, the Tennessee Hollow Riparian Corridor, and Doyle Drive replacemenl 
roadwavs inio ihc Site. 
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• I m picnic niabi lily — Excavaliou and offwlc di'vposa! woLifd be implcmculablc from an adminislraltvc 
pcrspcclivc because il lakes aclbou lo mirigalc risks and comply WLlh cnvironmculal lawv. Il woLild 
mvolvc a high level of cfforl lo implcmcul from a li:i:hnical pcrspcclivc. However^ ihc cquLpmcnl and 
maLciials lo implcmcnl lhi& allcrnali'vc arc readily available. 

• Cost — Escavalion and offsilc dispos[i] has a mod cralc-lo -high cosl. 

SeLecled Correctivf Aclion Allerniilivf for Hisloric Huilding 228 Area — \llcrnMlive 2, Cappinc, 
Land Uk Cnjiilrois^ ]n SUu CirouiidH^le r 'iYfiilnif nl, ^nd C>r<mndM^I<.T Mdiiiliu'iiiii. 

Allcrrialivc 2 improves on, replaces as necessary, and mainlams exisling ai-phall and concrele foundalton 
caps over rhc Soil RU lo isolalc ihe coulamin Jled soil from human exposure. Capping improvemcnl'v 
would incliLdc inspeclions. indoor air qualily monilonng, scjjing indoor conduils or fraclures in ihe 
building foundalion lo prevenl volalite COCs from migralmg mlo ihe buildrng, jnd reseat mg or repaving 
the asphall parking arcj'voulside ihe building. For ihis historic building and adjacenl hislonc wall ihal arc 
designaled lo be preserved^ this allcrnalive would be consislenl wilh ihc currcnl and planned reuses of Ihe 
buildrng and parking jreas Bee jusc COC^ above cleanup levels are nol removed via capping, ihi'v 
ahernalivc would include ihe developmenl and implemcnlalion of LUCs lo safeguard ihe cap, provide 
advance nolice of sile conditions in rhc cvcnl of future ground disturbing aclivity: and reslricl fulure land 
uses lo ihose compalible wilh safeguarding the inlegnly ol ihe cap For ihc purposes of preparing cosl 
eslimales for ihis allcrnalive, il is assumed cap inspeclion and mainlen jnce would be performed on a 
yearly basis for a period of 30 years {the maximum time period for coslmg annual long-lerm operalions 
and maintenance cosis recommended by USEPA [USEFA. 2000\). 

Because ihe Building 22 S RU Hx:curs direclly upgradieni of ihe Building 231 RU and ihe source of 
pelroleurn-rel Jled COCs would nol be removed under this allcrnalive and could potenlially re- 
conlaminalc the Buildmg23l RU. a one-lime in situ injeclion of an oxygen release prnrMducl slurr\' on a 
closely -spaced gnd usmg direct push lechnologv within ihe salurated zone in ihis RU \vould also be 
impLemenled. The effecliveness of ihe in situ injeclion of oxygen release product m reducing 
groundwater COCs below cleanup levels will be assessed {I) during groundwater monilonng of 
downgradient wells for COCs over a 2-year perinsd following injeclion. and {2) afler ihc 2 -year period by 
collecling 10 in silu soil confirmalion samples and 4 in situ groundwater confirmalion samples using 
direct push lechnologv. The need for addilional injeclion or implemcnlalion of other technologies 
consislenl wilh miligaling or preventing migrahon of groundwaler conlamingCOCs above cleanup levels 
will also be assessed. Details regardmg ihe need for, implementation, and duration of ihese conlingencies 
would be described in a supplemental repon based on ihe resullsof post -injeclion groundwater 
monilonng and in silu soil and groundwaler confirmalion sampling. If follo\v-up groundwater monitoring 
and confirmation sampling conducted 2 years aflei in silu injeclion delermines this technology was 
effeclive in reducing COCs below cleanup levels, [he LUC would be lifted. 

This allcrnalive also includes monitoring of downgradieni wells for COCs and ihe eventual abandonmeni 
of ihese wells upon regulalory approval. Moniloring would be conducled annually lo verify ihat chemical 
con ccnlral ions are decreasing and thai chemicals in ground \valer are nol migralmg off sile until ihe point 
in time when all COCs have been consist enlly below cleanup levels for four conscculive monitoring 
evenls. The monilonng duralion and frequency would be assessed based on the resullsof ihe 
effecliveness of the in situ injection of oxygen release product in reducing groundwater COCs below 
cleanup levels over a 2 -year period following injeclion. For the purposes of preparing cosl estimates for 
this allemative, it is assumed groundwater monilonng would be conducled annually for a penniMJ of 10 
years. 
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Capping of coulaminams woutd be prolcclivc of hiimau hcallh. safely, and ihc cuviroamcnl, as ir would 
climmalc ihc polcnliaF foe conlanimaal cxposLirc ihcuugh soil ingcMJon, dccmal conlaci, and JnhalaLion. 
LUCs would also prcvcnl dircci coal jcl wilh ihc conlaminalcd soil and future land uses ihul arc nol 
con'vL&lcnl with levels of conlamin Jlion rcmaiamg onsilc and c^lablj^ pcH:»ccdurcs for ihc managcmcal of 
coulainmalcd soil, if cncoualcrcd in ihc fulirrc. This allcmah'vc is Icchaicjlly cffcclfvc if caps arc 
mainlaincd and LUCs imposed. Ground\valcr moniloring would provide j loag-lcrm jsscvsmcnl of 
groLiad Wilier qualil^. Allhough no aclive Ircalincnl of soil would be performed^ ihe polealial for 
migralion of COC'v from s^iil inlo groundwaler \vould be reduced based on ihe reduced polealial for 
surface waler mfillrahon piovidcd by ihe cover. Capping wilh LUCs [■> readily im piemen I able, 
pjriicul jrly because ihc majorily of ihe applicable Soil RU is iilready capped wilh asphall and concrele 
(i.e., pavcnfcnl and burlding fouadalions). C jpping iniprovenieaK <e.g., inspeclions, indooc air qualilv 
moniloring, resealing or repaying asphall) would lavolve some design and coa^lruclioa improve men Is. 
AllernalLve 3 is selecled for implemen I all on al ihe Building 22S Area because: 

• Elfecliveness — Capping wilh land use coalrols would miligale risks and comply wilh cnvironmcnlal 
laws, bul would nol permanenlly remove COCs lo provide 'clean closure^. l-lo\vever, ihis RU is 
covered by pavemenl and buildings, iiad ihere are ao residcniial or ecological receplors u'viag or 
planning lo use ihis area, so ihis jllernalive would provide a low cosi oplioa for miligjling risks under 
curreni reuses unlil ihe lime when/il 4he srie reuses are modified. 

• Implemenlabilily — Capping wilh land use conlrols would be implemen I able from iin adminislralive 
pcrspeclive because caps and LUCs would be mjinlained and comply wilh envtronmealjl laws. Eaiy 
level of efforl lo implemeni from a lerhnical perspcrlive. 



• Cost — Capping wilh land use conlrols has a moderate cosl. 



Final 

KB6ii42_FL[iaicAP[i[H: HACTEC Engmcering and Cansulting. Inc xmI 

Odcbiir IV.2UD7 



1.0 INTRODUCTION 

This CoTFCclivc Aclion Plan (CAP) has been prepared by MACTEC Engineering and CorisiiUing^ Inc. 
(MACTECf on behalf of rhe Presidio Trust (TruslHo evaluate polenlial correcrivc action allernalives for 
Ihe Building 207/231 Arej(Sile) al <hc Presidio of San Francisco, Cab forni a (Plale I). ThefollowLng 
s«:|ioa:>discu'>s the purpose aad scope of ihe CAP, iind summarize ihe reporr organizalion. 

1.1 Purpose and Scope of CAP 

The purporf: of ihis CAP is lo evaluate polenlial correclivc aclion allernali'ves lo address adverse cffecis 
related lo releases of perroleum hydrocarbons and pelroleum-relaled chemicals al the Silc. 

Prior lo Ihe Iransfer of aulhoiilv for remedialiori al the Presidio from the Army lo ihc Trust lfi 1999, ihe 
Army condiicled vanous invesligjiions and removal aclions, a'> discussed in Section 3.3. The Army 
prepared a Draf I Buildmg 207/23 1 Area CorreclLve Aclion Plan in 1999 {Moingoineiy WalsoniMW} 
DtupCAP, I99^b). TheMW Drafi CAP considered most, but no! all of [he available 
previously -col lee led dala arid iriformalion. B jsed on ihe d jU and informalion u'>ed, ihe MW Drafi CAP 
discussed ihe hydrogeology, and rialure and eMeni of conlamiriJlion Jl ihe Sue Correclive aclion 
objeclives and aclion levels were developed ihjl considered ihe protection of human heatlh. wjler 
resources, iind ecological receplors, as ihose is'vues ^veie undersln^sd al ihjl lime. The MW DraJl CAP 
presenled a si Jlislicallv-bjsed decision jnalyvis ihal Jllempled lo incorporjie slakehi>lder mpul mlo ihe 
deci'vion -making prnjccs'v and slalLslically cvaluale ihe inpul A specific allernalive \vas selecled ihal 
proposed vjdose zone udlI excavalion and groundwaler remedialion using jn oxygen -relcj'ving 
compound. However, ihe Army did nol follow through wilh or use ihe si Jlislic ally -derived decisions. In 
addition^ ihe Drafi MW CAP was viewed by si jkeholdefv a^ incomplele and was nol implemenled. 

SubsequenlLy, ihe Tnisl conducled a dala gaps invesligalion, m \vhich available informalion and dala was 
collected and evaliialed for dala gaps, and a dala gaps invcvligalion was conducled lo fill ihe idenlified 
data gaps m support of ihe preparalion of this CAP. The scope of this CAP is to perform a iborojgh 
evalualion of all available dala and a comprehensive developmeni and analysis of correclive aclion 

aUernalLVCA. 

Some of Ihe polenlial correclive aclion alternalive'v lo be considered may mclude intrusive aclivilies. 
However, lo ihe e^lenl possible, ihe correclive aclion aclivilies mii'vl be performed wilhm ihe conleM of 
ihe prolerlion of cullural resources and ibe implemenlahon of planned land uses al the Sile^ as discussed 
below. 

The Presidio, including ihe Building 207/231 .Area being addressed in this CAP, bas a long hislory of use 
ihal eMend'v from prehiWoric limes ihrough a period of mililary uses ihrough lo ihe preseni non-mililary 
mi^ed use .Archaeological arlifaci'vorcullural resources, such as middens and gravesiles. have been 
encounlered al various locations ihroughoul the Presidio, including localions near and wilhin ihe area of 
ihe Sue. As discussed in Section 2.2, ihe possibilily of encounleringcullural resources wilhin ihe area of 
ihe Sue is considered moderate lo high. Although ihe resulls of the subsurface geo archaeological survey 
conducted al ihe Sue in January 2006 did nol idenlify significant aitifacis of archaeological research value 
(.ASC ,£ \fACTEC^ 2006), the correclive action allernalives considered in ihis CAP were developed 
assuming ihal cullural resources mighl be encountered during ground -disturbing |inlrusive> aclivilies and 
ihal moniloring and proleclive measures will need lo be implemented to idenlify and protect ihose cullural 
resources, as required by ihe fJalional Hisloric Preservalion Acl iNHPA. !ifV6). 
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The Prr&idio r& cuircnlly being Iransfonncd from Us pirvious miljlary uses [o a ■vaiicly of non-mrhrarv 

Ijud uvcs The planned laud usf s for ihc area wilhjn ihc SJlr arc cuircnlly being developed arid mcliidc 
ihc rcsloraliori of some areas wclhiu ihc Silc lo ihcir origin jI marsh hjbilal \i5 pari of ihc Criss^ Marsh 
ctLpju'viou. ihc rcsloraliou of ihc Tcuncs'vcc Hollow Riparian Corridor ITHRC) ihal hislonc ally pa'vscd 
ihrough ihc Sue, and ihc rcplaccmcnl of (he Doyle Drivc^HLghway 101 overpasses, ncarmg ihe end of 
iheir useful lifespan. Various allcm iUivcsfor each of ihe abovc-lisled planned land uses are currenlly 
being developed. The scleclion of final allemjlivcs is unlikely lo be complcle before ihe submill[il of ihis 
CAP. Therefore, ihe corrective jclion jI J ern alive s developed in ihis CAP considered all of ihc planned 
land use allcrnalivc^^ as ihey are ciirrenll^ iindcrslood^ as discussed m Section 2.3. 

1.2 Report Organizatfon 

This CAP Ls organized inio ihe following scclions: 

Seclion 1.0 - Inlrodiiclion -The inrroducrory scclion describes ihe purpose and scope of ihe CAP and 
lisis ihc report organi;alion. The inlroduclory scclion also inlroduccs the conlcxl under which corrective 
aclion allernali'vcs musl be performed including naliiral and cullural resources, and planned land uses. 

Seclion 2.Q -Overview -This scclion describes ihe conical under which [his CAP was prepared. The 
conlcM musl be considered in ihe developmeni of corrcclive aclion allcrnjiives because ibe Sile's naural 
and cullurat resources musl be prolecled and ihc corrcclive aclion allemalivcs musl nol conflict wilh 
future planned land uses. This scclion describes ihe Building 207/231 location and current physical 
desciiplion, ihe culluraf resources and hii^v the potenlial presence of ihnsc resources affecis the corrcclive 
aclion allernativcs, the planned land uses and sile-specific con sideral ions and how ihey affecl and can be 
accomniHiidaled by ihe corrcclive aclion allernalives, rhc regulatory framework identifying the regulalory 
requirements lo be fulfilled by ihis CAP, and the public participalion in ihe preparation of ihisCAF. 

Seclion 3.0 - Sue Background -This scclion provides background information on [he Sue by 
summarizing the geology and hydrogeology. Site hislory, previous corrcclive aclions and invesligalions, 

and describes ihe source, nalure and cMcnl of known conlaminalion slill preseni onsLle. This Lnlormalion 
IS used to preseni a conceptual sile model. 

Seclion 4.0 - Summary of Sue Risks -This seclion summarizes ihe Remedial Aclion Objcclivcs^ 
developmeni of cleanup levels based on human heallh and ecological concerns lo be used forlhe 

remedialion of ihis Sue. and identifies the soil and grouiid\v ale r remedial unils {areas where 
conceal rat ions of chemicals of concern exceed cleanup levels). 

Seclion 5.0 — Summary and E'valualion of Allernalives -This seclion describes ihe sile-specific 
consideralions, inilial remedial lechnology screening cnleria, identifies polenlial remedial technologies 
for soil and ground walcr, describes technologies relamed for further analysis and developed inio 
corrective aclion allemalivcs, describes ihe cvalualLon cnleria lor the allernalives, and evaluates, 
compares, and selects corrective achon allernalives for each remedial unit evaluated. 

Seclion 6.0 - Implement all on of Corrective Action Allernalives - This scclion describes the tasks 
associated wilh implemcntalion of the selected altemative(s). 

Scclion 7.0 -References -This seclion lisls the references cited in ihis CAP. 
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2.0 OVERVIEW 

The following scclions provide derails dii ihr Silc localion and phy&ical dcsciiplion, ihc cultural rc&Diirces 
and how ihc polcnlial presence of those resources affecli ihe correclivc acCion allemalives. ihe planned 

land uses and hiiw ihe planned land use allernalives may affcci ihe concclive aclLou allcrnalives, ihe 
regufalGiy franic\vork idenlifying ihe regLitalory reqinremenls lo be fulfilled hy ihisCAP, and ihe public 

parlfcipalion in ihe preparalion of ihisCAF. 

2.1 Site Location and Description 

The Binldrng 207/2 31 Area is an appro ximarely S-acre sile generally bounded lo Ihc north by ihe Crispy 
Marsh and V iillejo Sireel, lo ihe wesi by Building 204^ lo ihe soLilh by ihc Building 223, and lo ihe easi by 
ihe parking area adjaceni lo Building 230 (Plale 1). The areagenlly slopes lo ihe norlh wilh elevalions 
ranging from approximalcty 10 lo 25 feel above ihc Presidio lower-low wjler verhcal daluni (PLLW) 
{iT. !99Va). The Sue consislsof former and existing buildings, paved parking areas, roadways, ihe Doyle 
Drive/Highway 101 overpasses, and some landscaping. The Sile includes ihe former or preseni locations 
of Buildings 3S.3SA, 38 Garage, 1 19.201. 202, 203, 206, 207, 208, 227, 228, 229, 231, 271. and ihe area 
jusi wcsl of former Buildings I 19 and 271: 'he huildingscurrenlly preseni on ihe Sue are shown on 
Plalc 2. The Sile boundaries were eslablished lo include ihe buildings listed above, the fuel or oil 
underground storage lanks (USTs) and piping associaled with those buildings, and ihe areas affected by 
releases from those USTs and piping. 

The prchisloric. hislonc. and planned land uses for the Sue arc discussed in Sections 2.2 and 2.3. Details 
of individual huilding hislorics and uses are summarized m Section 3.2. As shown on Plates I and 2, ihe 
Silc falls within freshwalcr and sal I w ale r ecological protection zones. These area designations and the 
associated regulatory requircmenls are discussed in Section 2.5 - Regulatory Framework. 

2.2 Site History 

National Park Service (NPSI historians, archaeologists, and historical architects have developed a 
historical conlexl for the Presidio in which periods of significance have been eslablisbed bav:d on 
activities and occupants I A !lcy el ai, 1 993). These periods are as follows; 

Prehistoric Pciiod (Pre- 1 776): 

Spanish -Mexican Sclllcmcnl (l776-IS46)i 

Early Unilcd Si ales Occupation 11S46-IS60); 

Civil War<l86l-1865); 

Indian and Military Affairs (I 866-1 S90ti 

Nahonali Stic Expand on (1S9I-I914): 

World War 1(1915-1918); 

Military Affairs belwccn ibe Wars (19 19-1940); 
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• World Waiir (1941 -1945); and 

• 1945 lo ihcPrcscni. 

The prchi&loiic arid historic silc hi&loiics arc summanzcd in ihc followjng ^cLions vvilh a focu5 on ihc 
cultural rc&DJicc& known lo be present m and near ihe Sile. 

2.2.1 Prehistoric Period {Priorto 1776) 

The prchi&loric perinDd extendi lo ihc I770ii, when Spjni'vh explorers made inilial conlacis wMh Ihe local 
Nalive Americans. Based on llie sludiea al ihc Presidio {J£S. 2001), Nalive Americans occupied llic 
former shoreline of a mjcsh and slough ihal exiended inland Fiom ihe currcm boundary ofCrLssy Marsh. 
The area origirijlly corisislcd of a large csliiaiy of 5all\valcr miirshes and sloughs, as well as a Trcshwaler 
lagoon. Plalc 3a shows ihe lopographic clcvalions believed lo e^isl as of approximalcly 187 U believed lo 
be jjsl pnot lo ihe begLriningof ihc filling in of the marsh arid alojgh {187! eievalton coiilours provided 
by B^ii Jnnea. Fiesitiio Ttusl). The area vvilh elcvaliorisof less ihan & feel included ihe marsh and slough 
svslem ihal drained lo ihc easi {J,S.S. 2001). Plalc 3b shows ihe hisloric shoreline and fill localLons in ihc 
years IS59. I S70, I 831. ISS8. I 89 3, and 1902. A beach and high dune area, previously known as 
Slrawhcrry Island, was fonnerty prescnl along ihc curreni norlh shoreline of ihc curreni San Francisco 
Bay U-i.S. 2001). The THRC is ihoughl lo have flowed northward and enlcrcd ihc marsh approMinalcly 
bclwccn Birildings 231 and 230. The THRC is currcnily confined wilhm a 72 -inch diainclcr subsurface 
pipe ihal empties mlo Ciissy Field Marsh. The Inxialion of ihc subsurface pipe is shown on Plalc 3a. 

Prchisloric finds near ihc Sile arc shown on Plalc 3a and include I wo shell middens and an isolaled human 

burial. One sue where human remains were discovered is localed approximalcly 500 melcrs wesi of ihc 
Siic{CA-SFR-6 and CA-SFR-26). The oiher <CA-SFR-I29) is localed north of Mason Sired adjaccni lo 
ihe Cnssv wcMands (J£S. 200 f f. The SFR-6 In^calion included fish, mammal, and bird remains, shell, 
charcoal, worked rock fragments^ and olher residue. The SFR-26 location incljdcd an isolaled. buned. 25 
lo 30-vcar-old, female Nalive American, found wilh shells, planls. and a bird bone whislle fragmcni. The 
SFR-129 localion included flaked and ground slonc artifacls including one obsidian Iriangular scrralc 
corncr-nolchcd projeclile poinl, flake lools and hammersloncs, shell heads, firc-crackcd rock, shellfish, 
animal bones, charcoal, and plani seeds {dark and Ambio. i^99). 

The Inihcalions of ihe shellmounds are along holh ihe backdunc and blufl edges of ihc marsh. The original 
configuralion of ihc marsh shows ihal wilhm ihe area of ihc Sile, ihe marsh shoreline would have been 
localed in ihc area of Buildings 22S, 229, 230, and 231 {Plalcs 3a and 3h(. Considering ihal ihc marsh 
and slojgh configuralion prohahly varied over limc^ il is possible ihal shellmounds and olher prchisloric 
cullural resources mighl be prescnl wilhin proposed remedial unils wilhin Building 207/231 area. The 
former shoreline and confluence of THRC and ihc marsh may have been localed belwccn Buildings 230 
and 231. This area may represeni an area of significani prchisloric resources. 

2.2.2 Historic Period [1760s - 1945) 

The historic period began m ihc laic I7&0s lo early I770s^ when Spanish explorers made inilial conlacis 
wilh ihe local Nalive Americans. The Spanish colonisis were nol inlcreslcd m merely acquiring new 
lands bill were inlcnl on converting nalive peoples lo Chnslianily. The impaci on ihc Nalive Americans 

devasliilcd ihcir Iradilional cullurc as ihcy were forced lo adapl lo ihc lends of a new religion. By 1900, 
few nalive groups m ihe San Francisco Bay Area were living by Iradilional means ihal would hate 
resulled m ihe prchisloric cullural resources described above iJ£.S. 200! l. 

Unlil 1846, ihe Presidio was an oulposi occupied hy ihe Spanish, followed by ihc Mexicans, wilh minimal 
aclivily and no known siruclurcs wilhin ihc area of ihe Sue. The beach and dune areas, described ahove 
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as Slrawbcrij l&land, were reportedly used for offshore anchorage. However, access lo ihe anchorage 
would have been along pathways Jiound ihc Sue area, ralher ihau ihroiigh ihe marsh ihal nxicupfed ihc 
Silcal lhal linie. 

In ] S50, ihe PresLdio of San Francisco was designated j U.S. m]lilar\' reservation. The pcnod for 
hislorical significance for ihe Army n^ccupalion is considered lo be between I S50 unlJI ihc end of World 

War II in \945(J£.S. 2(f0! I. 

During ihc IG50s, new wnxidcn barracks^ a hospital^ a guardhouse, a supply storehouse^ and new slables 

were conslrucred. In addition, ihc Army filled m porlionsof ihe marsh and slough nreas sinning in at 
leasl the I S70s. wilh the greatest landfillingHihCcurnng between aboul I Sy5 and 1912. These remaining 
sliuctures and ihe portions of the landfills in the slough and niarsh are considered historical resources 
which both the Tnisl and the NFS are legally mandated to preserve m accordance wclh the National 

Hislonc Freservalion Acl of ]9bb and the Archaeological Resources Froleclion Act of 1979. 

As of IS96^ rhe Qnanermasters facilities and cavalry stables were dnKLimenled to be present to ihe west of 
and extending into the Site and most of ihe marsh appears to still be present {J-i.S. 200!). The early 
Quartermaster complex consisted of numerous buildings, including slables, slorehoiises, gun and ^vagon 
sheds, shops, blacksmilh shops, and granaries. The former Building 27 I, formerly In^cated jusi norlh of 
ihe existing Building 201 where the Doyle Drive/Highway 101 is now located, included a blacksmith 
shop. The need to expand these facilities initiated the partial filling in of the marsh and slough, firsi to 
construct road access to wharves along the bay shore {Bank and Halleck Street sf, then to construct 
additional stable and other facilities associated with the Quartermaster duties of the military post The 
materials used to fill in the marsh and slough include both reworked beach sand and refuse from the 
Frcsidio. Significant historic archaeological deposits were found within these landfills during the 
restoration of the Crissy wetlands m 1998-1999 iA'nh'o triitl dark. 2003'}. Fill associated with 
Quartermaster disposal activities is considered a historic resource. Currently, amhcologisls arc assessing 
the significance and character of the Quartermaster fill with respect to the Site. 

In preparation for the Panama-Pacific Exposition^ the Quartermasters facilities and cavalry stables were 
removed in 19 12 and 19 I 3. By the opening of the Panama-Pacific Exposition in 191 5. the marsh and 
sloughs had been completely filled m and the buildings, utilities, and roadways associated with the 
Exposition had been constructed Mosi ol the Exposition facilities \vcre dismantled after its closing on 
December 4, 19 15, and the remaining buildings were converted to military use in preparation for World 
WarL 

In 1917^ railroad lines were constructed from Fort Mason into the northeastern corner of Ihe Presidio 

along Mason Street. The Building 38 complex, consisting of Buildings 38. 38.^, and a garage, was 
formerly located cast of the Building 207 Exchange Service Station, as shown on Plates I and 2. An oil 
station was present adjacent to the rail line as early as 192 I [NPS\ Mcipa. 1^2 1. !92&\ and was later 
designated as of 1934 as a gasoline station {NFSA Map. f9J4]. These rail lines arc no longer visible on 
the surface of the Site. 

Between 1933 and 1937, the Golden Gate Bridge and the elevated highway thai forms the soiilhern Doyle 
Drive approach was constructed, with the elevated jfiproach portions passing east to \vest through ihc 
Site, as shown on Plates I and 2. During World War Jl from 1941 to 1945, the level of militar\' activities 
reached their peak as the Presidio became the nerve center for Army operations in defense of the western 
United States Although the Presidio continued to serve as a military installation from the close of World 
Wai II to 1999^ the period of historical significance is considered to have ended m 1945. 
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2.2.3 Post-Historic Army Period {1945 - 1994) 

The Army primarily used ihc Building 207/2 3 1 area for servicing and fiiclirig vchiclcv. The following 
aiiminarizes ihc hislory of rhc arcj. DcUik of individual sources wilhin ihc area arc prondcd m 
Scciion 3.0. 

The Building 207 Exchange Service SlalLon. located north of and adjacent lo rhc northern Doyle 
Drive/Highway 101 overpass, was conslrucled in 1969 {NFS. !9V2) and contained at leasl three 
underground storage lanks (USTs) ihal were reinoved m 1996. as shown on Plate 2 (IT. f997a). The 
Building 23 1 service station is located in rhe central portion of ihe Sue along the casi aide of Hallcck 
Street and is bounded hy Gorgas Avenue lo ihe north. Building 2 30 lo ihe east, and Building 223 to the 
south. The lirst Building 231 service stalion and associated I wo USTs were preseni between 1941 and 
]950 Jt the location shown on Plate 2 (NFS, l^ifO]. The more receni and larger service station wjs 
constructed sometime between December 15, 1950^ and April 23^ 1953. and is also depicted on Plate 2 
(PAS. I958i. 

Other Army uses of the 207/231 area include; a bakery ^]909)^^'FS. 1990. !992] and exchange laundry 
(between 1950 and l973KDLejW, ^yy7}at Building 22S; and a car wash (1969) at foriner Building 203. 

The Army has conducted UST removals, environmental investigations, and other remedial activities, as 

detailed m Section 3.3 The Armv removed all iJSTs. associated piping, and hydraulic sumps, over 
excavated several areas; and performed some soil and groundwater treatment in the Bu tiding 231 area. 
Some of the Army environmental investigation and remediation activities continued until 1999 As 
discussed in Section 3.4, some areas still have petroleum hydrocarbons and petroleum -related products in 
soil and groundwater at concentrations that may require additional remediation. 

2.2.4 Post-Army Period (1994 to Present) 

On October I, 1994, the Presidio of San Francisco iPresidio) was transferred from the Army to the NFS 
and became part of the Golden Gate National Recreation Area (GGNRA). In 1993, the Presidio Trust 
(Trust), a single-purpose federal agency, was granted jurisdiction over 1.163 acres of the Presidio, 
including the Site. The Army n^ccupied the Site until 1994. 

The Trust, collaborating with NFS and community stakeholders^ has been completing environmental 

investigations and corrective actions to cleanup and close contaminated areas withm the Building 207/2 31 
area since 1999. Details regarding these investigations are presented in Section 3.3. 

2.3 Current and Planned Site Land Uses 

Several restoration projects are in the planning stages for the Building 207/2 3 1 area. This section 
describes both current and planned land uses for the Site, as they are understood at this timc^ and how the 
planned land uses will affect the development of corrective action alternatives for the Site. 

2.3.1 Current Land Uses 

The Site currently conwstsof buildings, road way s^ the Doyle Drive/Highway 101 overpasses, paved 
areas^ and some landscaping. Currently, there arc five buildings on Site: Buildings 201^ 227, 22E, 229, 
230, and 231. The status of each building is as follows: 

• Building 201 is currently occupied by the Preadio Trust and pnvate tenants. 
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• Buifdmg 227 i^curccnllv nihccupicd by Ihc Prcadio Fire DcpaMincnl. The TiubI is planmug lo lease 
ihis hjs^onc bmlding. 

• Buitdmg 22S I'vcuncnlly occupied by TiuW pcruDnncl. The TniW is planning Id lease ihis hislonc 

biiLlding. 

• Building 229 i'vcurrcnlly occupied by Tiusi pcruDnncl. The Tmsl is planning Id lease ihis hislonc 

building. 

• Building 230. ihe Pre&idio Archaeology Lab, is ajoini Facilily of Ihe Preadio Trust and NFS. 

• Building 231 i^curcenlly occupied by ihe Presidio Trusi High Voltage mainlenance group. This 
group plans Lo vacate the building in 2007. 

A^ picviously noled^ ihc Doyle Dnie/Highway 101 overpasses are rieanng ihe cad of [hen useful 
lifespan. The aliernalivesfor replacing ihe overpasses are discussed la Scclion 2.32.2. 

2.3.2 Planned Land Uses 

The following scclions summarize Ihe planaed land uses^ as Ihey arc uadcrslood a) Ihis hme. As aoled 
below, ihe planned land usrs iire la devclopmenl and are aol cupcclcd Id be compleie prior lo ihe 
subraillal of ihis CAP. Therefore^ the correcii'vc action aliemalives developed in ihis CAP consider all of 
Ihe ahemalives described below, as ihey are currcally undersiood. 

2.3.2.1 MarshandFreshv/ater Restoration Projects 

Asdiseussed previously, Ihc prehisionc laad scape of Ihe Building 2D7/23I area included a marshy slough, 

beach^ and dune syslem. Plalc 3a shows ihe lopographic contours as ihey are believed Id have cxisled la 
I S7 I, and Plale 3b shows ihc hislonc shorelines and fill locations la addilion, a freshwaler siream 
referred lo as ihe THRC is ihoughl lo have ealered ihc marsh are j from ihe soulh aad enlered ihe marsh 
jpprommaielv belween Buildings 230 aad 23 L During Army occupalion prior lo 1940. ihc THRC wjs 
chjaneled underground m a 72 -inch diameler reiaforced concrele pipe jRCP) ihal exieads through ihe Fill 
Silc 6A arcj. kicjled soulh of ihe Bui tdmg 207/231 area, and approaches ihe Sile adjaceni lo and roughly 
pjrallclmg Halleck Sireel. Al ihe do\vaslrejiri cad of ihe project reach, ihc 72-iach storm drain pipe 
continues aorlh\vard under a concrete walkw jy/slairs, ullimatcly dischiirging lo the Crissy Field Marsh al 
the concrete openmgjusl north of Mjsoa Sirect. as shown on Plale 3a. 

In 2000, Ihe NFS. in pari acrship with the Golden Gale National Parts Conservancy <GGNPC), completed 
conslruciion of the tidal wetland m Crissy Marsh north of the Building 207/231 area. The wellands area 
cMendsfrom the San Franciffo Bay south to the north side of Mason Sircel. The NPS, GGNPC, and the 
Tiusi are coord mating on a future expansion of Cnssy Marsh between Mason Sireel and south of 
Building231 , lo provide a nalivc habitat corridor from the exist mg Crissv Marsh lo the restored stream 
soulh of ihe Fill Site 6A remedialion silc. Depending on the charactenslicsof ihe site, native habitat 
enhancemeni in ihis area may be a combination of marsh expansion aad/or nparian habiial. One of the 
alternatives under consideration consists of exlcnding the Crissy Marsh lo just south of Building 231, 
possibly to the hislonc wall located between Buildings 231 and 22B iFlate 3a). The historic wall is 
located at ihe approximate location of ihe original marsh shoreline prior lo man-made modifications Ihal 
began in the late I 300s. The ctLlcnsion of the marsh lo the soulh would result in additional areas being 
subjecl to saltwater protection aclion levels. 
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The TruW, in paitricrship wilh ihc NFS, is in ihc process of rc^onrig ihc frcshwalcrTHRC fnilh of ihc 
Silc ul Fill Silc 6A. The THRC nuv be rcslorcd j'> u frcshwalcr 'vlrcam ihal wiM traverse ihc ccologicul 
prolcclLou zone and ullrniJlcly discharge irilo ihc liii j1 wcllandsof Cnssy Maish ihal may be cMcndcd 
soulh of Doyle Drive. In ihc su miner of 2005, fill has bcca removed from ihe Fill Sile &A Silc Inincaled 
snnlh of ihe Building 207/231 Area, ihc RCP slocni dram is being removed as pan of ihe remediarion 
wort, and j fururc nparian corridor will be rcslored along ihis reach. Afler ihe fill soil and slorni drain 
have been removed. iheTiusi will grade ihe area lo creale a new open chanaci and re-vegelale ihe area 
wilh njlivc jad ornamcnlal planls. The new channel will include in-slream fculures (e.g . rapid-pools), 
refmed grading of off-slream wcllaads and Iransilioajl irpl jad slopes, and biolechaical slabiEizalion 
mejsiires. The resloralioa plan also lacludes a plan lo creale a Iransilion from nalive plani zones wilhin 
aad adjaceni lo ihe new slreank channel lo ihe Ijndscaped area in ihe upland areas. The widlh of ihe 
corndor would be al leasl 200 feel, and may be as wide as 500 lo 600 feel (Flale 3a). 

In Ihe Building 207/231 Area, one possible localioa of ihe THRC may be ia belweca Building 229 lo ihe 
wesi and Buildings 1029 and 230 lo ihe easl. The discharge poinl of ihe corndor would be al sea level 
aad lalo Cnssy Marsh. As previously noled, ihe final localioa of ihe shoreline forCrissy Marsh will nol 
be decided unlil afler ihc submillat of ihis C AF. The THRC may discharge as far soulh as s^imcwhcre 
bclwccn Buildings 229 and 230 near ihe hislonc wall lo as far norlh as ihc prcscal discharge poinl jusi 
north of Mason Sireel. Depending on ihc lo-bc-dclermined Inincalion of ihc shoreliae of ihc realorcd 
marsh, ihe sclccled corrcclive aclion allcrnalivc will aced lo consider ihc variable plans lo reslore ihe 
THRC. For c^amplc^ if cxcavalion of ihe area jusi nonh of Biiilding23l is ihe sclccled soil rcmcdialion 
ahernalive^ ihen il may be advanlagcDus lo aol fill in ihc resulling c^cavalioa if ihe marsh shoretme and 
ihe THRC discharge poml are bclwccn Buildings 229 and 230. In any case, because of ihc variable 
allernalives lor ihe Cnssy Marsh and ihe THRC, ihe freshwaler and sallwaler ecological proleclion 
cleanup levels were applied ihmiighoul ihe Buildmg 207/2 31 Area m ihisCAP. 

2.3.2.2 Replacement of Doyle Drive/Highway 101 

The Doyle Dnve/Highway 101 overpasses are over 60 years old and are approaching ihe end of iheir 
useful lifespan due lo sirucliiral degradation {J£S. 200 f f. As shown on Flales I and 2. ihe overpasses 
curreally bisecl ihe Sile running parallel lo Mason Sireel easl lo wesl. The San Francisco Counly 
Transponalion Aulhonly (SFCTA) is proposing lo replace a I -1/2 -mile portion of Doyle Drive, from 
Manna Boulevard and Lombard Sireel lo ihe soulhern approach lo ihe Golden Gale Bndge. Corrective 
aclion allernalives in ihisC.AP must consider ihe polenlial altemalives being considered by the SFCTA 
for ihe planned replaccmeal of ihe Doyle Dnve/Highway 101 wilhin ihe Sue boundaries. 

The SFCTA iscunenlly developing allernalives lo replace Doyle Dnve/Highway 101 lo improve ihe 
seismic^ stiuclural^ and Iraffic safety of the roadway wilhin ihe selling and conlext of ihe Presidio and its 

design alion as a nalional park. The developmeni of ihe Doyle Drive/Highway 101 replacemeni 
allernalives will also consider the expansion of ihe Crissy Maish and the resloralion of ihe THRC, as 
discussed abo've. 

Several polenlial conccplual opiions for Ihe replacemeni siruclure have been developed^ including 

combinations of replacemeni, lunncls^ aad bndges {Patsiyns Bifiikeihojj. 2004a.b']. Cunently, ihe 
following ihree allernalives are being considered: No-Biiild. Replace and Widen, and Presidio Parkway. 
The No-Build allcrnalivc serves as a base tine and is nol likely lo be considered. The Replace and Widen 
allcrnalivc would replace and widen ihe fH>:»lings and viaducis in generally ihe same Inihcalion. The 
Fresidio Parkway allcrnalivc involves reconsliuclion of one viaduct and ihe consliuclion of four lunnels 
and two low causeway siniclures In ihe Building 207/231 area, ihe Presidio Farkway al tern alive would 
realign ihe roadway furlher soulh lo bclwccn ilscurreni localion and Building 231 , as sho\vn on Plale 4. 
The Fresidio Parkway allcrnati'vc would require ihe removal of Buildings 201 and 230. Both replacemeni 
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al]crnalii'C& would require ctLca'valion forlhc Jnalallalion of roadway foundations and would likely 
cncouulcr soil arid groundwater wilh chcmic j]i al con ecu (ral ions above action levels, unless such 
remediation [■> performed prior lo ihc replacement of Doyle Drive/Highway 10 1. 

The seleclLou of ihc final EK>yle Drite/Highwav 101 replacement alleruarjve ha^ nol becu determined 
The coustnielLou of the rcfilacemcul ■vlruclirrc is aaticipaled lo begiu ao &>3ner ihat 2009 lo 20 10 
Coasequeatly. ihe corrective action alternalivcs in this CAP considered all ihree Doyle Dnte/Highway 

101 rcplaccinenl allernatives. 

2.4 Remedial Design Considerations 

A^ discussed above, ihe protection of cultural and hisionc resources^ natural resources opporluuiltes. and 
poieniial or planned land uscv will need to be con^dercd in ihe development of the eorrcclive action 
alleinalives in this CAP These considerations arc summarized as Follows: 

Cullural and Hislonc Resources 

The Sue is siltiatcd in ihe Presidio of San Francisco National Hislonc Landmark DJslrict, an hi'vtoric 'vite 
composed of hi'vtoric landscapes, buildings^ archaeological 'vitc'v, and objecls. A'>discus:>ed jbove. 
prehisioiic and hisionc sen^rivity zones and cultural/aichaeological resources hjve been idenlified wilhin 
the area of ihc Site. Significant hi^loric iind prehistoric archaeological propcrlies have been identified 
adjacent lo the Site iQuarierma'vtcr Landfills, CA-SFR-129). The former shoreline of ihe mar^h and 
slough cufv across ihe Site In addition, the localion and configuralion of the marsh and slough varied 
wiih time (Plaie 3b). and the confliicnce area belween marsh and fre'>h\vater drainages would be 
coincident with areas where prehistoric nihccupaiion would occur. Consequcnily. prehistoric culliiral 
resources might be present anywhere within the Bjilding 207/231 Area, which resides in ihe delta of the 
Tennessee Hollow driunage. 

The jctivilies assn^cialed with Ihe filling of the marsh and sloughs, ihe conslmclion of Ihe historic 
siructures, and ihe jcti vines assH:»ciaied with the u:^ of the ^liuctures result in a moderate to high 
probability ihat historic penod cultural resources might be encountered during inliusive remedial 

act I vines anywhere wilhin the Building 207/2 31 area. Therefore, the corrective action alternatives 
developed for ihisCAP include identification and protective measures to be implemenled in the eteat that 
cultural resources are encountered. As discussed above^ specific finds have occurred within the Silt 

These resources are protected under the NHPA and [*rogrammalic Agreement bclwccn ihe Trust, 
California Office of Hisionc Preservation^ NPS^ and the Advisory Council on Kisloric Preservalion. 
Therefore^ cotreclive action altcrnjtives developed under this CAP considered ihese resources and the 
effecl the requirements of the NHPA may have on the evaluation and implementation of corrective aclion 
allernalives. Accordingly, ihe following will be considered in the development, seleclion, remedial 
design, and implementation of corrective aelion alternatives: 

• Pre -Con St ruction Archaeological Investigation of the Building 207/2 31 Area: Prior to 

implemenlalion of the selected cotreclive action alternatives, an mvesligation will be performed to 
assess polential cullural and/or historic resources in this area. The objeclives of the investigation 
include (I f formulaling an approach lo assess resources ihaJ may be present by reviewing pre-existing 
dala (e.g., core samples, boring logs, cross -sect ion profiles), (2) establishing a stratigraphy {i.e.^ a 
relationship between fill and native materials) in ihe areas of proposed impact {e.g , encavalion areas)i 
ilt preparing a Work Plan for performing an archaeological lield investigalion that includes protnxiols 
and procedures lo be followed in the event archaeological resources ate encountered and to process 
archaeological findings thai may be present within contaminated materials^ and {A-f conducting a field 
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jn'vc&ligalion wilh Ihc inrcnl of idcniifyjng hialoiic, prcbislont:, and hi&lDiic aliuclural Features in Ibc 

proposed impacl areas by collecling informalion from Irenchcs localed in probable areas of 
seu'vilivil^ 

• Culliical iind Hisloric Resources : Polenlial impacis lo ciillural and hj^lonc resources ihal arc known 
lo be or may be prescEil wilhm ihei^c remedial iiniK <RLr5)dunng iinplenienla(ion of correclivc aclion 
allcm Jlives would be mimmizcd by (I >condLicliiig a pre-constrjcliou archaeological invcsUgalbou, 
Qf cequLnng jrchacological momlormg during inlrusivc acli vines lo prcvcnl adverse impacls, and (3) 
dcvclofiiug arid recoiii mending correclivc aclion iillcrnjiives for RUs wilh identified hisloric 
resoLicces ihal would nol adversely affect ihcir inlegrily (e.g., capping inslcad of e:icavalion). 

Naliirat Resource!> 

The correclivc aclion atlemalives for ihe CAP con'vidcrcd issues associaled wilh ihe polenlial cMcnsion of 
Cris'vv Macsh inio ihe Sue and ihe ecological proleclion needs of ihe reslored sallwaler habiUl Seleclion 
of ihe preferred marsh e\pjii'>iGii allernalive is irnlitclv lo be complele before ihe ■viibmillal of ihisCAP. 
To accounl for ihe uncerlamly regarding ihe implemcnialion of ihe marsh etLfun'viGii (ihal may cMcnd as 
far soulh as ihe hiWoric wjII soulh of Building 231), ihis CAP assumed ■valuv Jler ecological proleclion 
cleanup levels would be applicable ihroughoul ihe Building 207/23 1 CAP Area. 

ThcTHRC may be reslored and ils courseway \nll likely coincide wilh soil and possibly shallow 

groundwjier ihal currenlly have chemicals al co nee niral ions above aclion levels. The localion of rhe 
shoreline for ihe Cnssy Marsh has nol vcl been decided and ihus ihe discharge poml for ihe THRC is also 
undecided. The finjl e\lenl and configuration of ihe THRC are currenlly being developed and iire 
unlikely lo be complele before ihe submillal of IhisCAF. To accounl for ihe unknown final e^lenl and 
conliguralion, ihis C AP assumed ihal freshwaler ecological proleclion aclion levels may need lo be 
applied ihroughoul ihe Building 207/231 Area. 

Dovie Drive/Highway IQI Rcplaccmcnl 

The schedule for uleclion of ihe final Doyle Drive/Highway 101 replacemeni allernalive has nol been 
delermined The con'vlruclion of ihe rcfilacemcnl sliuclure is aniicipaled lo begin no sooner ihan 2009 lo 
2010. Unlil a conceptual design is 'velecled, ihe localion and configuralion of ihe sliuclure will be 

unknown. Theicfoie, ihis CAP considers bolh rcplaccmcnl iillcrnalivcs. 

Replacemeni of Gorgas Avenue Roadway Section 

Correclivc aclions lo remediale conlaminalion bcncalh j seclion of Gorgas Avenue and ihen replace ibc 
roadway were included in ihe allernalives. However, replacemeni of ihis seclion of ihe Gorgas Avenue 
roadway would only be imptemenled if il were delermined lo be consisleni wilh fulure resloralion and 

developmeni p tans for ihis area. 

2.5 Regulatory Framework 

Regional WalerQualily Conlrol Board (RWQCB) Order No. R2 -2003-0080 {Ortf^t. RWQCB. 2003) v^ss 
issued lo ihe Presidio Trusi in Augusi of 2003. As delailed in ihe Order^ ihe Sue is a known pelroleum 
sile requiring prepjralion and implemcnialion of a CAP. The Order presenis Sue Cleanup Requiremenis 
(SCRsf for ihe proleclion of human heallh, ecological receplors, and walerqualily, which have been used 
lo develop ihe cleanup levels in ihisCAF. 

This CAP has been prepared in accordance wilh Task 6 of Ihe RWQCB Order. The CAP also fulHIls Ibc 

California requiremenis of Tille 23, California Code of Regulations {CCR). Division 3^ Chapler I&, 
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ArlEcIc II and Califomia Hcaflh and Safely Code, ChaplcrG.S. Cleanup Levels forlhc Silc arc specified 
m ihisCAP. PclrolcLinf cocilaniinuni clcjuup levels iirc based on ihc SCR'v listed in ihe RWQCB Order^ 
ihe pljrmcd land uses and ■vHc tilholog^, and ihe Devclofuncnl of Prcsidio-Widc Cleanup Levels for Soil, 
Sedimem, Groiiridwarer. and Surface Waier {Etiei >£ Kniimni'sk/. Inc. [EKIj. 2002: Table 7-6 
Revii^if May. 20U6, Cleanup Levels Di>ciimi^nT\. The sne-apecific Cleanup Levels are developed m 
SeclJon 4.2. Applicable Wale and federal laws are idealified and presented in Seclion &.3 

The Order defines a freshwaler ecological proleclion zone lha( includes mo'vl of ihe soulhera portion of 

ihe Sue aad a ■vahwalcr proleclion zone ihal includes ihe aorlhem portion of ihe Sue nonhof the IDoyle 
Drive/Highway 101 overpasses. Plale 2 illuslrales the freshwater and sall\valer area design al ions 
described in ihe Order. Each ecological proleclion zoae has associated aclion levels thai must be used in 
developing site-specific cleanup levels. As discussed above in Seclion 2.3.2.1, plans are beiag developed 
for ihe polenlial expaasioa of ihe Crisay Marsh and ihe resloralioa of ihe THRC. 

The Criss^ Marsh may he extended as far soiilh as ihc historic wall lo reslore ihe marsh to near its historic 
shoreline, shown on Plate 3b. This extension of Ihc marsh would create additional saltwater habilal and 
would correspondingly require the application of saltwater ecological protection aclion levels south lo the 
reslored marsh shoreline. Under ihis allemalive. ihe THRC would discharge into the marsh al a location 

approximately between ihe eastern end of ihe hisloric wall and Building 230. 

Alternalely, the THRC mighl be cMended ihroiigh ihe enlire Site and discharge inio Crissy Marsh at its 
curreni discharge location jusi north of Mason Sireel. In ihis land use allernati'vc, ihe freshwater 
ecological proleclion aclion levels would be applied to include ihe northemmost porlion of ihe reslored 
THRC. 

As previously noted, the planned land use alternalives discussed above are currcnlly being developed and 
ihe final alternalives are unlikely lo be setecled before ihe submiltal of this CAP. To account for the 
mulliple land use alternalives^ the corrective aclion alternalives developed in this CAP used a 
conser^'ative approach and applied the mosi conserv alive of hoth the sallwalcr and frcshwaler ecological 
proleclion aclion levels throu ghoul the entire Sue. 

2.6 Public Participation 

This CAP will be subjerl to public review and commeni including the following: 

• Consullalion and cnxirdination of corrective action alternalives and seleclion decisions with the 
Presidio Restoralion Advisory Board (RAB), National Park Service {NPS), and regulatory agencies. 

• On March 31,2005 and May IS, 2005. the Trust conducted coordinalion meetings with NPS, Ihe 
RAB. and regulalory agencies soliciting early input on ihe scope of conlaminalion and polential 
corrective aclionsfor the Building 207/231 CAP Area. 

• Preparalion of response to commenls received on ihe CAP. The Trust's responses lo RWQCB 
commenlson the Drafi CAP are presented in Appendix C, which indicates ihese commenls have hecn 

mcorporaled inlolheCAP. 
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3.0 SITE BACKGROUND 

This sccliou summarizes ihc gcologj and hydrogcology^ Silc history ^ previous corrcclivc aclions and 
invcsligaljoiis, and describes ihc source, rialurc, and cxicnl of known chemicals 'villi prescnl in soil and 
gTOLiridwjlcr m ihc Sue Plalc 5 prcsenls ihc fcururcs referenced in ihis seclion including curreni and 
former buildmgs, former fuel islands, iDcmer USTs. hydraulic lifls, and sump wilh unique idenlificalion 
number'v, ihe former FDS pipeline^ previously eiteavaled areas, and ihe InDcalions of geologic cross 
sections. 

3.1 Site Geology and Hydrogeology 

This s^clLou summarizes ihe soil lypes, ■vlraligraphy. and groundwater conditions encountered dunng 
previous i n vest igal ions and Presidio-wide inoniloring programs. The information summanzed below was 
developed from the 1999 DraflCAPfWVV, i999b). \vhichused detailed site hydrogeclogic infoimation 
presented in ihe Basf wide Hydrogeologic Conceplual Mn^del {MW. f 996^1} and the Final Sue 
Invesligalion Repon 1/7, J997b), the Final Rl {D^M. I997f. dala from the 2004 quarlerly moniloring 
c\cat\ iT£R^ 2005), ihc Dala Gaps Investigation {MACTEC. 2004ti. f), and ihe results of the Siihuirfuce 
G^oaichaeofogicat Survey of ihe Buiiifm-^ 207/23! Ar^o. Fies\ifit> of Sou Fraismcc. C\lyamf Coiiiiiyof 
Sarr Fraiicssco. CoUpiisia {ASC S. MACTEC. 2006). 

The Building 207/2 31 Area is located Jl ihe boundary of the Norlhweslern and Crissy Field groundwater 
jiejs of the Marina Ground \vjler Basin. The mam waler-beanng zones m ihe Building 207/231 Are j are 
the shallow, upper inlermediale, and lo\ver intermedmte zones. These ihree relatively permeable, sandy, 
waler-bearing zones are scpamted from one another by two horizons of less permeable, clayey ^ 
fine-grained eslu iirme deposits (Bay Mud) observed across ihe Crissy Field Ground wjter Area. The 
fine-grained esluiirrne deposits appear lo pinch oul south of Buildmg229, where Quaternary sedimentary 
deposits including Pleislocene Colma Formation [older marme sands]) and Quaternary siream deposils 
are encounJered at elevalions above high sea level slands in San Francisco Bay. The Sile-specific 
geology and hydrogeology are summarized below. 

3.1.1 Geology 

Seven dislinci soil uniTs were encountered during previous subsurface mvesTigalions al Ihc 

Building 207/231 Area. These units from the surface down are; 

Fill: 

Shallow Sand: 

Shallow/ In termed I ale .-^quilard: 

Upper Inlermediate Sand: 

Intermediate Aquilard; 

Lower Intennediale Sand: and 

Inlermed I ale/Deep Aquitard. 
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Wnh ihc cxccpiiousof [he Shallow Sand arid ihc Shallow/luicrmcdiarc Aquirard, ihcsc unEia arc generally 
coiHiniioiL'v jcros'v ihc S[lc. To illuslralc ihc subsurface geology, ihe following ihree geologic cro'vs- 
scrliori'v were ccealed thai iricorfDiJle data from iKes Dala Gaps Invcsljgalion with hlhologic data from 
previous invcsrjgaiion^: 

• Seciion A-A^ is located nonh to sojih from Maion Street ro Building 228 iPlaie 6). 

• Seclion B-B' I'vlocaled we^l lo ejsl from Buildiag20l lo ihe former USTs 231 .4 through 321.7 lo ihc 
railroad spur on ihc easi side of Building 230 (PlaLc 7>. 

• Seclion C-C i^localcd wcsi (o cast Ihrough Ihc foimcr USTs 207. 1 through 207 3 lo Building 3S 
(PI ale 8f. 

The locations of Ihc seciions arc sho*n on Plate 5. The fjx imils arc described below Based on review of 
the rcvullsof ihe subsurface gcoarchaeologicjl survey of ihe si(c conduclcd in January 2006, ihe 
subsurface geology wiihin ihe nine Irenches excavated ai the Siie was consistent with dala from previous 
invcstigalions, and consisted of varying siralaof fill, sjnds, sihs^ and clays, wilh some disconliniious 
occurrences of gravel fill containing iinlhropogenic jnalerial (ASC £ MACTEC. 2006). The lower sirala 
of the trenches contained evidence of nalive soil in the form of gray fal clay^ dark gray, brown^ and black 
poorly-graded sand, and light yellowish brown poorly-graded sand. The gray f Jt clay lypical of Bay Mud 
deposits was generally discontinuous at the depths cxcjvjicd wilhin the Irenches. The Inincations of the 
nine trenches are shown on Plates I9a and 19b. Cross-srclionsof ihe trench logs arc provided in 
Appendix A of the Siibsiitjare Geuufchoeoiu-^ical Siuvi^y oj tk^ Btukiing 2U7/23i Aiea. Fiesidio of Sun 
Fi-ai:nscQ. Criy airtf Cotmiy tij San Fjanci.sco. Co /r^Tfrju report {ASC £. MACTEC. 2006). 

Fill - Fill m Jlcrial extends from the ground surface to depths ranging from 1 lo 16 feet below ground 
surface Ibgsf. The fill consisis of j helerogcncous mixture of sand, sill, clay, gravel, and constiuclion 
debris. In the case of the ovcr-cucavalion for former USTs231 .4 through 231.7, the fill calends through 
ihc Shallow/Intermediate Aquitard into ihc Intcrmedulc Sand Soil designated as fill was based on the 
observed presence of debns. Fill material was highly variable, composed of lean clay, sill, sand, and 
gravel with debris. The debns included fragments of bnck. shell, glass, slag, asphah, chcrl and 
serpenlinite gravel, visquccn. and rc^n-hkc material. 

As discussed in Section 2.2, much of the Building 207/2 31 Area was originally a marsh and estuary that 
was filled in Some of ihc fill malenal used to fill in the marsh may have been mud and sand from 

surrounding areas, such as ihe previously -existing Strawberry Island. As a consequence, the soil samples 
from some bonng logs used for lithologic cvalualion m jy have inlerpreled the material to be native when 
Ihc material is actually reworked native soil. To funherevaluale the Inincation and thickness of fill 
materials, PI Jlcs9 and 10 prcsenl an isoplcth map depicting the elevation of the top of the Bay Mud. and 
an isopach map depicting the ihicknessof fill, rcspeclively. In jddition lo using information from the 
available boring logs, ihc current and IS7I elevation contours were evaluated to identify areas in three- 
dimensional space thai the I S7 I elevation contours indicate received fill materials. Consequently, some 
malcrials identified in lithologic logs as nalivc soil was re -interpreted as fill 

Shallow Sapd - Where present, the permeable, ground water-bearing Shallow Sand direclly underlies the 
fill and consists of poorly -graded, fine lo medium grained sand, clayey lo sihy sand, and silly sand. The 
sand may cither be in-place shallow marine sand (beach deposits) or dredged sand ihal was placed as hi\. 
The clayey sand contained from 20 to 40 percent fat clay^ and may represent a transilional unit bclwccn 
ihc marine sand and underlying Bay Mud. The excavation for USTs 207.1. 207.2, and 207.3 extends 
completely through the Shallo\v Sand. The cxcavalion for USTs 231.1 through 231.7 may have also 
extended through ihc Shallow Sand. The excavation for USTs 223. 1, 228.2, and 228.3 encountered the 
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Shallow Sand. Whrrc prc^nl, ihc Shallow Sand ihickncss ranges from I lo 9 fccf; ihc lop of ihc Shallow 

Sand IS cncounlrrcd bcl^^cc^ 3 jnd 13 feci bgs. 

ShalloH/Iplerniedinle Aquilard - This imn underlies The Fill and Shaffow Sand uaus ihroughour [he 

Silc, bill IS sho^^n as pinching oul juM aDiilh of ihe Sue al Buifdmg 229. This unil consislsof less 
permeable, fine-grained esluarinc deposits of shalLo^v Bay Mitd. The Bay Mud coa'visls of fal clay and fal 
clay wilh sand.conlaining iracc (o common fibrous organic malcri j1 sill and clay. A'> nolcd jbovc. ibe 
etLcavalions for former UST'v 2314 Jhrough 231.7 are believed lo have e\leaded coniplclely ihrough ihc 
S hallo \v/lnlerjnedi ale Aquilard, ihics coanccling ihc saluraled porlLon'vof ihe surface Fill unil ^vilh ihe 
Linderlying Inlermediale Sand. The Shallow/ 1 alermedLJle .'\qiimrd ihickaess riiages from where 
etLcavaled al ihe former USTs 231.4 ihroLigh 231 .7 lo as much as 12 feel in sever j1 areas \Mlhin ihe Sirc^ 
ihe lop of ihc S hill low/In lermed I ale Aquilard is cncounlcrcd belween 3 and 16 Icci bgs. Plalc 9 shows ihc 
curreni elevalion of ihe lop of ibc Bay Mud. 

Upper Intermediulf Sand - This permeable, ground\valer-beanng unil underlies ihc 
Shallow /Inlermediale Aquilard and is prcseal ihroughoul ihc Sue. The Upper lalermedule Saad is 
composed of poorly graded, fmc lo medium grained saad and silly sand. The uail ihictness ranges from 
4 lo 12 feel, ihe lop of ihc Upper Inlermediale Sand is encoualcred belween I 1 and 22 feel bgs. In ihe 
aorlbern porlLon of ihe Sue in ihc area belween Building 201 and ihe former USTs 23 L4 through 231.7^ 
ihe Upper Inlermediale Sand appears lo merge with ihe Lower Inlermediale Sand^ based on the lilhology 
of CPT/HPBoring231HPI7. 

Intermfdiale Aquitard -This less permeable unil underlies ihe Upper Inlermediale Sand ihroughoul Ihe 
Sili: and consiMs ol Bay Mud. sill and clay .-^s nolcd above, ihis aquilard was shown lo pinch oul in ihe 
norlhern porlLou of ihc Site in ihc area belween Building 201 and the former USTs 23L.4 ihrough 231.7. 
In ihe norlhern porlion of ihe Sue al Mason Sired and furlher norlh, ihc underlying Deep Sand appears lo 
pinch oul. The unil ihickncss ranges from lo H fccl^ ihc lop of ihc Inlermediale Aquilard isencounlcred 
belween 20 and 26 feel bgs. 

Lower Inlgrniediale Sand - In previous rcporls such as ihc MW Drafi CAP. ihis unil was referred lo as 
ihe Deep Sand. However, ihe invesligalions al ihe adjaceni Building 1065 area rcinlerpreled ihe Deep 
Sand as a lo\ver porlion of ihe InlermediaTe Sand. The permeable, groundwaler-bearing Lower 
Inlermediale Sand is preseni ihrough oullhe Sue. The MW Drall CAP indicaled ihc Lo\ver Inlermediale 
Sand pinches oul nonh of Mason Sireel. This unil consisis moslly of poorly graded sand wilh some silly 
sand. The bollom of ihe Lo\ver Inlermediale Sand unil has nol been encounlered in many of ihe borings 
drilled in ihe southern and cenlral areas of ihe Sue The maximum ihickness encounlered was 16 feci; ihc 
lop of the Lower Inlermediale Sand is encounlered belween IS and 29 feci bgs. 

IntermedJHte/Deep Aquilard -This less pciincable unil underlies ihe Lo\vcr Inlermediale Sand in ibe 
norlbein porlion of llic Sue al Masun Sireel and consists ol Bay Mud. sill and clay ll is untno^vn 
\vhelher ihis unil extends furlher soulb because borings in ihe cenlral and southern portions of the Silc 
were not deep enough to reach ihis unit. The unci ihickness beneath Mason Sireel is al least 25 feel. 
Furlher norlh under Crissy Marsh, borings indicate ihal ihe Lo^^er Inlermediale Sand pinches oul and the 
In lermedi ate/Deep Aquilard ihickness increases lo at least 120 feet. Al Mason Sireel, ihc lop of ihe 
In lermed iaic/Dccp Aquilard is encounlered al 36 leel bgs. 

3.1.2 Site Hydrogeology 

Three hydrogeologic unils have been idenlificd al the Site. These units generally const si of silly sand or 
fine lo medium poorly-graded sand, separated by sill or clay aquilard s. Groundwater generally flows 
norlh in all three water-bearing zones wilh some minor varialions in flow direclions. Ground waler depths 
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cloalion, flow dirccriou, and gradicnl daladj^hcusacd below is fiom fourquarlcrs of sampling cvcnis in 

2004{FLrM Qi]aricr2004. Sccornd Q ii an cr 2004, Third QL[ancr2004, Fourih Quarter 2004). lo illusiraic 
current Sue condirions {7".e^, 20051 

Shallow Croundwaler Zope - This zoae eonsjar^ of saturated porlioas of rhe Fill and Shallow Saad 

Linils. Ground ^vjtec m this unit oceirr^ under iincL^afined conditions. During ihc 2004 quarterly 
groLiadwaler-level monitonilg cvcnls-groundwaler wascncoiintered al dcplhs rangmgfrom 1.78 to 
12.75 feet bgs and al elevalioas ranging from 5.17 lo 12.10 feet PLLW. For I he December 2004 
monitoring evcnl, ground\vater flow was mc&ll^ nonh-aorlhwesl wilh localized flow diieclions ranging 
from north-northwest lo nodh-norlheasl. The hydraulic gradients ranged from approximalcly 0.01 1 to 
0033. Asluglesi performed on Shallow Sand Well 23IGW I I indicated a hydraulic conduct iviiy of 

1.1 lo 1.4 feet per day [SSoUisr. /^y?). Verlical gradienls between ihe Shallow Zone and ihe Upper 
Inlermediale Zone^ and belween ihe Shallow Zone and the Lower Inlecmediale Zone are consistently 
upward, on the order of O.l lo 0.2 feet/foot. 

Uppgr Inlermfdialf tirnjundwaler Zone - This zone consisis of groundwater in the Upper Inlermediale 
Sand unil. Griiiindwaler in ihis zone is semiconfined wilh ihe Upper [nlermedi Jle zone waler levels 
typically one Jo two feeJ higher ihan ihe Shallow zone waler levels (jV/W. I^fiffb). During ihe 2004 
quarterly ground water-level monilonng events^ groundwater was encounlered al deplhs ranging from 2.03 
to 10.50 feel bgs and al elevaliona ranging from 4.55 lo I 1. 53 feel PLLW Fori he December 2004 
monitoring even I, groundwater flow was generally norih lo north -no Llheasl. The hydraulic gradicnl 
ranged from approxim Jlely 0.006 lo 0.010. A slug lesl performed on Upper Intermedute Sand Well 
23IGW07 indicaled a hydraulic conductivily of 0.47 to 0.62 feel per day: J slug lest performed on 
Inlermediale Sand Well 231GWI2 indicaled a hydraulic conductivily of 3.Sfeel per day {SUiUu'. i^92). 
Verlbcal gradienis belween ihe Shallow Zone and ihc Upper Intermediate Zone, and belween ihe Upper 
Inlermediale Zone and ihe Lower Intermediate Zone are consislenlly upward, on ihe order of 0. 1 to 
0.2 feel/fool. 

Lower Inlgrniediale Groundwater Zone -This zone consisis of ground waler in the Lower Inlermediate 
Sand unil, Ibrmerly known as ihe Deep S jnd iinU. Ground waler in this zone is confined wilh ihe waler 
levels lypically one lo Iwo feel higher ihan ihe Upper [niermediale zone waler levels {M\V. i9^9b}. For 
the 2004 ground water4evel quaderty monilormg events, ground waler wjs encounlered al deplhs riinging 
from I . IS lo 3.04 feet bgs jnd al elevaltons ranging from 10.66 lo I 1.53 feel PLLW. For ihe December 
2004 monitoring even I, groundwater flow was lo ihc north-nonhwesl across ihe Highway 101 jrea, ihc 
only area within the Sue wilh Lower Inlermediale Groundwater Zone wells. The hydraulic gradicnl was 
approjLimalely 0.0008. Verlical gradienis belween ihc Shallo\v Zone and ihe Lower Inlermediale Zone^ 
and bel\veen ihe Upper Intermediate Zone and the Lower Inlermediale Zone arc consistently upward^ on 
the Older of 0.1 lo 0.2 feelrfoot. 

3.2 Site History 

The Building 207/2 31 Area includes the former or present localionsof Buildings 3S, 38-A, the Building 
38 Garage, M9. 202, 203, 206, 207, 20S. 227. 228. 229, 230. 23 I, 271. and ihe areaju si west of former 
Buildings I 19 and 271 (Plale 5f. The Sue consisis of former and cmslmg buildings, paved parking areas, 
roadways, ihe Highway 10 I/Doyle Drive overpasses, and some landscaping. 

Sile use hislones for the former and enisling buildings that are part of the Building 207/231 Area were 
discussed in delail in ihe Dala Gaps Work Plan and are briefly summarized below. Each area includes 
huildings ihal have been grouped on the basis of their geographic location at ihe Site and/or similar use 

histories. Plale 5 shows ihe building and UST locations wilh unique idenlificalion numbers. Table I 
summarizes the USTs. hydraulic lifts, and a sump discussed in the scclions below. 
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Former Building 38 Oil Staliop apd Garaee Area fFormgr BuiLdinea 38> 38-A^ apd Garaee) - Prior 

ro nnjdifii: Jlion^ llul brgjn when ihc U S Army occupied llic Prcvidio. ihii jrcu wdi origin iilly in ihc 
gcucruhy cjsl-Vn'csl oclcnlcd chunncl iirid mursh ihal separated ihc original Presidio area lo ihc south from 
Slrii^v berry l&land lo she riorlh U,S.S. 2(IUI). Ai previously discussed, filling of ihc chjnnel and marsh 
began in appro^imalely ihe lS90s and wjs largely compleled in ihe eiirlv Iwcniiclh ccniury (J£S. 200!). 
The 19 16 sue map does not &ho\v former Buitdmg 38 OVPSA Mcip. 19 !6). Former Building 38 is 
identified as an Oil Slalion on ihe December 1921 and June 1928 sile map&{JVP5A Map. !^2i, 192^1 ihc 
slruclure is also shown on the September 23. 19 33^ sile map iNFS. 193? t. A leM de&cnprion of lhi& 
building hai not been tocaled. The proximity (o railroad Iracks suggests ihe building may have supplied 
oil and perhaps oLbei eqiiipmeni and supplies for ihe railroad trains. Allernalely^ the building may have 
stored fuel or healing oil for use by the local buildings. In any case, because of ihe designation as an oil 
slalion. heavier end pelroleuin hydrocarbons were probably stored and used al this location at leasl from 
December 1921 through Sepiember23. 1933. 

On the December 1934 sile map^ a gas slalion is identified on the soulheast corner where Goigas Avenue 
inlersecled Mason Street (Gorgas no longer inlcr&ccts Mason) and is identified as "Gas Station" and 
Buildings "38, 38-A, and Garage" (.WFSA Miif. I934f. The sile map did not identify the location or 
presence of USTs or above ground fuel or oil storage tanks. 

Former Buildings 38. 3S-A. Garage and 40 are also visible on ibe 1935 aerial photograph ihal shows fhe 
Doyle Drive overpasses construction in progress and rapidly approaching ihe Mason/Gorgas/Halleck 
intersection (FAS. fifJ5]. On the November 13, 19 36^ aerial photograph, ihe southern Doyle Drive 
overpass has been completed through the area and the northern overpass is under construction 
(PAS. IV?6t. The locations of Buildings 38 and 38-A are just north of where the nonhern overpass will 
pass; the Garage would have been exactly in the footprint of the overpass. All the structures noted in this 
area had been removed except possibly Building 38-A. A railroad spur arcing across the northernmost 
portion of this area and extending On the near future) to the eastern side of Building 230 appears lo be 
under construction. Former Buildings 38. 3S-A, and the Garage are shown on Plates! and 5 and are 
assumed to be potenlial historic sources for petroleum hydrocarbon releases. Information on the location 
of the fuel storage tanks for former Building 3S has not yet been found. 

In the 1938 aerial photograph, both o'verpasses have been completed and are in use (PAS. i93S). Gorgas 
Avenue has been rerouted parallel to the southern overpass and not under the overpasses. Halleck Street 
had not yet been reconnected to Mason Street and a remnant of Gorgas Avenue was visible between Jhe 

overpasses. The railroad line from the no\v -present Building 230 arcs through the nonhern pan of the 
area and connects with the tracks along Mason Street as shown on Plate 5 {the rail line is no longer visible 
at the surface that is paved). Former Building 38-A appears to still be present but it is unclear \vhether the 
building was still in use. The associated garage would be under the current location of the nonhern 
overpass and had probably been removed by then. From the February 25^ 1943, site map (NFSA .Map. 
1943ii] to the April 23, I95S, aerial photograph {PAS, 195^), no structures arc shown or visible in the 
Building 3S area. 

Former Building 207 E\chanEe Service Slalion Area {Former Buildings 202, 2Q3> 2(lft, and 207 j - 

Former Buildings 21)2, 2(13, 21)6, and 2I]~ aii: kiciiled iii the nonhern portion ol th^' Site. Building 21)6 
was the former Exchange Ser^'ice Stalion canopy. Building 207 was the former Compressor Buitdmg. and 
Buildings 202 and 203 were slorage sheds for the Service Station. The Building 207 Exchange Service 
Station was constructed in 1969 (PAS. 1969). Plate 5 shows the In^cations of the forraei buildings and the 
three former USTs <Tants207. 1.207.2. and 207.3). Buildings 202. 203, 206, and 207 were demolished 
m July 1996 along with the removal the three 10,000 to 10,750-gallon USTs 207. 1.207 2, and 207 3 and 
associated pump islands and produci piping 1/r. i997o). As pan of the 1996 UST removal. contaminated 
soil was excavated to 12 feet bgs in the 1996 excavation area shown on Plate 5. The 1996 excavation was 
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backfilled wilh pea gravel lo 4.5 feci bgs. ^oJI Ircalcd u^ng low rcmpcralurc ihcrmal dcsorplion {LTTD) 
lo I 8 inches, and inifiorlcd soil from I 8 inches lo ihc ground surface. The I9'J6 cxcavahon area was 
SLibscqiicnlly landscaped as part of ihe Crissy Field ReslDialJon. In 1998, jddilhou jI conlJininaled soil 
*as excjvaled lo 5.5 feel bgs from ihc area nodh of Former Building 206 and ihe former USTs (Plalc 5; 

IT. i999a}. The I99S encavaliou was backfiMed wilh gravel and imporled soil. 

Former Building 2<I8 - Cur VVjish - Buitdiug 2D8 is located soulh of Building 206^ m the cenlral portion 
ol Ihe Sue. Tlvtjr wjsh wasbifill m I9&9 and dcmobshed on June 4, 1999 (Tjual. i999}. Plans for ihc 
car ^vash shii^ved an equipment room, one aulomaric ba^, and two manual car wash bays. In addition, ihc 
car wash had a sump, designated Siimp 208, in ihe manual bay adjacent lo ihe equipment room {Flare 5). 
The sump had a 2-slage sand and oil wjler separator ihal collecled water from the car wash bays and was 
filted with pifiing that connected to enher the sanitary sewer or slorm drain system The sump area was 
over-cxc abated and escavalion confiimalion soil samples collected on June S, 1999. 

Build inc 22W - Bakery / E\cbaniic Laundry - Building 22 8 is located in ihe southern portion of the 

Silt Building 228 was consliucted in March 1909 for use as a bakery. Fl was later jsed as the exchange 
laundry {NFS. i'>9U. f992) The buildmg was convened to a warehouse sometime in the 1940s. Useasa 
laundry reporledly began somelime bclween 1950 and 1973. Water analysis records, daJed in ihe 1970s, 
for unspecified industrial water treatment were slill wilhin the building as of 2004. This suggests thai 
treatment of wastewater, presumably associated wilh ibe dry cleaning operations, was occurring in ihc 
1970s Reponedly, dry cleaning equipment within Building 22S has not been in ser\'ice since I9S4 or 
I9S5. and the equipment is still inside the building. Dry cleaning facilily Stnuddard solvent tanks and 
associated fuel oil distribution lines leading to the building have been removed. From I9S4 through at 
least 1990, the building was used fordrop-ofi and pick-up of dry cleanmg with the actual cleaning 
performed at an off-post facihly (ANL. !^&9). Three 750-gallon USTs (Tanks 22S.I, 228.2.228.^) were 
located on the nonh side of Building 22 S and contained Stoddard solvent used for dry cleaning. The 
USTs were removed on June 14. 1993 1£CC, 1993b}. 

.Section BRIO-1, Presidin Fuel Oil Dislrihulion Syslcm (FDS| Pipeline - Section BR 10-1 of the 

Presidio Fuel Oil Distribution System I.FDS J Pipeline extended along the west side of Halleck Street . 
crossed Halleck Street to Building 22 S, passed along the south side of the building, and entered the 
building on the east side, as shown on Plate 5 The BR 10-1 section consisted of a 6 -inch-diameter steel 
pipe {iT. I999h). Construction of the Presidio FDS Pipeline began in the 1900s {MW. iy95bf. Records 
of the installation of the section routed lo Building 22S have not been located and its date of installation is 
unknown. A July 25, I90S, building plan shows a 20 HP boiler at the location where the FDS Pipeline 
entered Building 22S, suggesting the line may have been installed by I90S, however, the building itself 
was not built until 1909 [:VPSA. i'KJ'il Use of the FDS pipebne ceased prior lo November 1975 
{!T. 1999b). In August of 1996, the Section BR 10- 1 pipeline was removed or abandoned. The 
excavation was backfilled with LTTD-trcalcd soil. 

Build inc ^30 - Warehouse / Storey/ Curreplly Preridio Arcbagoloey Group and RaiLrond Spur - 

Building 230 is located along Gorgas .Avenue in ihe east portion ol ihe Site, as shown on Plate 5. Former 
Building 43 (58 by 225 feel), slightly longer than the later Building 230 (75 by I 36 feet), was originally 
constructed at this location in 1917 iNFS. 1990. !992) and remained in this configuration until at least 
December \9J4{NFSA Maps. 1909. 1930. 1934). The 1935 aerial photograph shows the location lobe 
vacant {PAS. 1935) and aerial photographs taken after 1936 show Building 230. In 1987, the Post 
Exchange moved into and upgraded the building to be used as a warehouse {NFS. !993f. In 1992. the 
building was used as a deparlment store {NFS. !992). In 1993, the building was m use as the Post 
Exchange {Four Seasons and Toyland) and warehouse [I^PS. 1993). The building is currently used by the 
Presidio Trust and the NFS archeology group. A railroad spur was present along the eastern side of 
Building 230 from at least June 1916 {:<JFSA Map. /y;6) to as late as October 16, 1961 {:<JFSA Map. 
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i^6n and po^ibly I9&9 (.PAS. i96^\ The rail lincis no longer visible al ihc surface [hal ispa^cd. The 

buJIdirig has a raised loading dock along ihc caslcm Icriglh of ihc building ihal feasibly was used for 

loading and unloading fcom ihc railcn^ad spue 

Build inc 231 Area - Posl E\chanee Gas Service Station -The Building 231 area ]■> located in ihc 
ccniral portion of ihc Sue along <hc cast ■vide of Hallcck Strcci arid is bounded by Gorgas Atcriuc lo ihc 
norlb. Building 2 30 lo ihc casi, and Building 22 S to ihc soulh. This area has been occupied by several 
buildings identified j'> "Building 2!] T' mth diffcrcnl locjiions and foolpnnls all in ihe same localized 
are J. The loc Jlions of the former USTs jre sho\vn on Pljte 5. A lire slalion and s^r\'ice slalion'v were 
sho\vn al Inxialions northeasl of ihe curreni Building 231 Inxialion as early as July 2, 1941 {NFS. 19^0; 
ANL. IV^9: !VPSA Mcipa. i943a. h. 194^ PAS. 1946. 194^). The more rcceni and larger service ■station 
wj'vconslrjclcd sonielime belween December 15, 1950 and April 23, I95S {FAS. 195^]. Four USTs 
(Tanks 231.4 ihrough 2 3 L7) were removed from the Sue in 198S {/VPSA. I9^&. Mmicch. }988). The 
current Building 231 previously conlained six hydraulic lifis (Lifls HI ihrough H6). The above-ground 
porlionsof ihe hydraulic lifts were removed on January 28. 20U0, iind the subsurface portions of the 
hydraulic lifts \vere removed belween December 9 and 20.2002 {Tntst. 2003). A 1.000-gallon gasoline 
UST (Tank 23L2Hocated belween Buildings 228 and 231 and a600-gallon \vasteoil UST (Tank 231.1) 
were formerly Inihcatcd bcncjlh the soulh wall of Building 231, as shown on Plate 5. Both of these USTs 
were removed in 1996 (ECC, I<f93ii. IT. i997o. !998). 

Build ine 271 - Blacksniilh Shop and Garage -Former Building 271 ^ located in the northwesl portion 
of ihe Site on the west side of Halleck Street just nonh of Building I 19 (ih^ future Building 20 1), is 

sho\vnon the 1930 iind 1934 maps(A'f5^ Mnpi. 1930. jy.?^). but not on ihe 1909 map {^'FSA Map. 
1909). The 1935 aerial photograph shows the building was removed lo mate way for the Doyle Drive 
overpass. The building is identified in an undated pholograph as a blacksmilh shop (/.£5. 200 If and a 
garage on Ihc \9 30 in3.];< ^^'FS A Map. 1930). 

3.3 Previous Site Investigations and Corrective Actions 

Previous invesligations and corrective actions were conducted by the Army lo assess the nature and chteni 
of contamination at ihe Building 207/23 1 Area, remove USTs, perform corrective action activilics, and 
evaluate corrective action alternatives. In addition lo lurlhcr investigaling the Silc, the Trust rs currently 
conducting a basewide groundwater monitonng program that includes ihe sampling of wells at ihe Site. 
These mvcsligations and moniloring programs are summarized below. The analytical data generated 
from these previous and ongoing activities are discussed in Section 3.4. wherein ihc analylical dala are 
evaluated to assess ihe current nature and extent of chemicals at the Site. 

3.3.1 Records Reviews 

The Environmental Research Division of the Argonne National Laboratory performed an Enhanced 
Preliminary Assessment (PA) of the Presidio Mihlary Reservation to characterize environmentally 

significant operations, idenlify areas requirmg immediate corrective actions, and evatuale areas ihat may 
need furlher mvesligalions [ANL. !9^9']. The Enhanced PA consisted of a review of sile records, aenal 
photographs, dala from regulatory agencies, inlerviewswith Presidio personnel, and observations made 
during sile visits. The Enhanced PA reporl identified various areas wilh polential or known 
environmental issues, including the fuel or solvent USTs at Buildings 207, 22S, and 231 , and the sump at 
the Building 20S car \vash. The information gathered during ihc PA was used to develop ihe scope of 
work for the Dames Si Moore Rl^ discussed in Section 3.3.3. 

As a part of developing the Data Gaps Work Plan {MACTEC, 2(?r)^X MACTEC performed a review of 

records at the Trust ^s library^ the Trust^s Archeology Group, ihe NPS^s Archives, and the NPS's library. 
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The rcsuhs hate been folded into [his Work Plan. The pnmary objcclivrrh were lo develop a delailed 
hisloij of ihc Silc {Sccrion 3.2). review ihe re&ulla of previous Jnve&ligalions (ihis seclion), and acquire 
the exL&lirig analytic [|] data from previous rnvealigalionslo reevaln Jle ihe nalme and e\lenl of chemicals 
allhe Sue (Seclion 3.4). 

3.3.2 Removal and Over-Excavation ActiviEles 

The following bulleled paragraphs siinim jri;e ihe UST and FDS Pipeline removals jnd include, where 
available, inform Jlion on the conleal'v, leuk lesling, removjl, excavation, and backfill jcli vines conducted. 
In addilioa, ihc po'vsible USTs are lisled jlong wilh commeal&on whether any mvesligalioa or remedial 
aclivilies hjve been conducted in iheir VLcrnilies (e.g., over-escjval ions, soil vapor e^lraclion.or 
grojadwaler exJraclionf. The summary of known iiad polenlial sources on Table 1 includes all of ihe 
known removed USTs. along wilh possible aad polealial USTs. Plate 5 shows ihe Inxialioas of ihe USTs^ 
Sump 208^ aad associaled excavations discussed below, organized from sojih (upgradieni) lo north 
(downgradienr)' 

• FDS Section BRIO-1 Inveslicalion and Removal- In Auguslof 1996, all of Section BR 10- 1 of the 

FDS Pipehne was removed OLcepi for j24-fool seclion near Building 20 1, j 10-fool seclion al the 
soulhwesi corner of Building 228. and ihc end of the pipeline wilhin Buildmg22S, shown on Plale 5 
{FT. }9^9b). The small sections were abandoned m place due to subsurfjce ulihlies. The removal 
report did not specily how the end of the pipeline ihal entered Building 22 S under the foundation was 
handled or what was al the end of the pipeline where il passed under the foundation lo ihe building. 
Pressure testing was reportedly not performed on ihis section prior to removal or abandonmeni m 
place. The removal trenches were typically I S- lo 24-inches wide and 3-feeldeep. Soil sjmples were 
collecled al a frequency of one per 100 lineal feel or at liirns m ihe pipehne The soil samples \vere 
analyzed for lotal petroleum h^drn^arbons ITPH) and polynuclear aromatic h^drn^arbons (PAHs) by 
immunoassay and the analytical results compared lo action levels used al the lime. Wilh the 
exception of ihe remedial etLcavalion at the soulh side of Building 22S. discussed below ^ ihe trenches 
were backfilled with imported topsoil. 

The excavalion adjaceni to the south side of Building 22 S was performed from AugusI 19 lo 21 , 1996. 
Soil along the southeast side of the Building 22 S was visually observed to be contaminated, 
prompting analytical testing The analytical testing confirmed contamination. Approximately 
40 cubic yards ley) were excavated from the 20 by 7 by 6 fnjol deep excavation. Some soil wilh 
petroleum hydrocarbon concentrations above the action levels used al Ihe lime was left in place 
beneath the foundation so as not to compromise the structural integrity of ihe building. The 
excavation was backfilled with LTTD soil to the surface and then paved Analytical records for the 
LTTD soil used as backfill for this excavation have not yet been located Analytical results for the 
backfill usfd in other excavations of the FDS Pipeline along Halleck Street have been located^ 
suggesting that records for the backfill used for the Building 228 excavation were either lost or not 
recorded. 

• USTs 228.1, ll'&.l^ aad 228.3- Documentation regarding tank integrity testing has not been located. 
The contents of USTs 22 S 2 and 228.3 were analyzed in product samples collected November 9. 1990 
and October 30. 199 I. respectively iDS.M. 1997). The product was concluded to be Stoddard 
solvent, a common dry cleaning solvent consisting of a mixture of C7 to C 12 petroleum 
hydrocarbons, as discussed in Section 3.4.2. Prior to removal, product samples were collected from 
USTs, 228.1 and 228.^ on May 25. 1993, UST 22S.2 was empty. For the 1993 samples, only the 
result from the UST 228 1 sample was in the report {ECC. f993h). The product was also concluded 
lo be Stnjddard solvent. The 1993 sample \vas also analyzed for chlorinated volatile organic 
compounds (VOCs). chlorinated VOCs, including PCE, were not detected above reporting limits. 
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The 500-gahori USTs 22S.1 . 22S.2 and 22H.3wcrc removed from ihc riorih side of Building 22^ on 
June 14, 1993, along wilh 344 feel of piping con ncc led lo Biiilding 22S, and appro^imjlely 60 cy of 
soil {ECC. l99Jh]. Vi&iial inspection of ihe lunks did nol indicule damjge or leakage. 
Appro^iniulely 575 gallons of liquid were removed from USTs228.1 und 22S.3,UST 22S.2 *as 
emply al ihclime of renioviil. Soil in ihc e\cavalion wji observed lo be vi&ually slaincd. 
Confirmalion udiI samples were collected al ihc bau of ihc excavalion \i5 discu'vsed in Seclion 3.4.2. 
The cucavalion was lined wirh lO-mil plaslic wheeling, and ihen backfilled wilh compaclcd borrow 
material from an unspecified source lo ihe ground surface. The reaiilla of compaclion le&ls dialed ihat 
ihe borrow malcnal was brown pnxirly -graded &and wilh sill and grey-brown poorly-graded gravel 
wilh sand. The backfilling cvcurred prior lo ihe LTTD soil Ircalmeni operalions, so ihe backfilled 
material \vj& nol LTTD soil. 

• UST 131.2 -On June 14. 1993, ihe LOOO-gallon gasoline UST 231 2 and appro^imalely 2B feel of 
associated piping, located behind Building 231, was removed (ECC. IV9?tii. The reinovat repon did 
not indicate whether the tank had previously been leak levied. Approximately 500 gallons of prn^duct 
were pumped from ihe lank and di&po&ed off site. A sample of ihe tank contenis indicated TPH 

lun specified range)^ benzene, loliienc, ethylbenzene. xylenes (BTEX), iind chloromethiine The tank 
was observed lo have signs of corrosion, slmctural damage, and leakage. Slained soil \\\i5 observed 
in soil jround ihe lank jnd was confirmed by the analysis of soil along the nonh w jII of the 
excavalion. Approxim Jlely 7,500 cy of soil was also encavaled and disposed offsile Approximalely 
100 gallons of ground waler were pumped from ihe excavation and disposed offsile The excavation 
was lined with plastic sheeting and backfilled with approximately 6 cy of borrow malenal and 4 cy of 
granular malenal (3/4-inch Class II baserockf lo 8 inches bgs, aggregate base lo 2 inches bgs. and 
asphall lo grade. 

• UST 131.1 -ThisUST passed a tank tighiness lesison December 9. 1992 iMW. 1994] and June 24. 
1994 (MW, I995n]. On November 27, I99&, ihe &C>0-gallon waste oil UST 231 .1 , located just inside 
ihe back of Building 231. was removed by excavating both inside and oulside the back wall and 
dragging the UST outside {IT. i997a. !ff^). The disposal records descnbe the lank volume as 

S07 gallons. The tank and assHx:iated piping appeared to be in good condition and contained an 
unspecified amount of waste oil. The oily liquid inside ihe tank was nol tested. However, stained 
soils were observed on the soil surrounding the tank. An oily sheen was observed on the groundwater 
Ihat rapidly filled the excavation pit alter the tank removal. Pelroleum hydrocarbons (gasoline, die sel. 
and fuel oil ranges), polycyclic aromalic hydrnxiarbons jPAHs), chlorobenzene. and polychlorinated 
biphenyl (PCB) Arochlor 1016 were delected in the groundwater sampfe collected from the ponded 
waler. Approximately 2,990 gallons of water were pumped from the pit and disposed of offsile; ihe 
removal repon did nol say whelher waler continued to fill ihe pil. Approximately 30 cy of soil from 
the lank removal was disposed of offsile Excavation to remove contaminated soil could nol be 
performed without compromising the integnly of Building 2:31 . The excavation was backfilled to 6 
inches bgs with dram rock and finished ^vilh concrete. 

• Hydraulic Oil Lifts HI Ihruufih H6 -On January 28.2000, a Trust contractor (LfiW 

En vi rim mental) removed the above-ground rack portions of the lifts and disposed of 300 gallons of 
hydraulic oil offsile {Trt'sl. 2003). The conlraclor noled the lifts were powered by an air compressor. 
A repon was not prepared. 

The subsurface ponions of ihe hydraulic lifis were removed by a Trust conlraclor bet\veen 
December 9 and 20, 2002. The conlraclor noted concrete or hard rock lo be within approximately 
3 feel bgs with fill between the concrete fln^^r slab and the bedrock. Visual slaining and nsdors were 
noted in the subsurface area of Lift No. 5. no visual staining or odors were noted in ihc subsurface 
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arras of ihc olhcr lifts. Grou rid water filled ihc holes for lifis HI [hiough H5 lo 3 feel bgs: Ihc hole for 
Lifi H6 filled lo 9 inches bg'v. 

All of the soil arid gioundwaler sample'v were collected arid analyzed for TPH as gasoline, die'vcl, and 
fuel oil, BTEX. and mclh^l lenjai} biil^l clher IMTBE (. Selected maniples were Jiialyzed for VOCs, 
PAH'v, PCBs. and ihe melals arirfnic^ copper, lead, nickel, and zmc. In ihe soil samples from Lifls HI 
ihiough H5, TPH in the fuel oil range [presumably hydraulic oil] was ihe primary pelroteiim 
hydrocarboa delecled above reponing IJmils, lesser coucealraliou'vof wealhered gasoline and die^^l 
were also delecled. la ihe groundwater samples from lifis HI ihrough H5, wealhered TPH as 
gasoline was ihe primary petroleum hydrocarbon delecled above reporlrng fimils: lesser 
concenlrarions of fuel oil [hydraulic oil] and diesel \vere aLso delecled. In ihe soil sample from Lifl 
H6, TFT-I as fuel oil [hydraulic oil] and \vcalhered gasoline were ihc pnmary petroleum hydrocarbons 
delected above repotting limits wilh a lesser concentration of weathered diesel. In addilion, various 
melals and PCfi 10 16 were detected above reporlmg limits. In the grab groundwater sample from 
Lifl H6, TPH as gasoline was the primary petroleum hydrocarbons detected above rcponing limits 
with a lesser concentration of fuel oil [hydraulic oil]. In addition, various melaFs and PCB 1016 were 
delected above reporting limits The nam re and exient of chemicals detected in the lilt samples are 
discussed in Section 3.4.5. 

USL's 231.4 (hroufih 231.7 -The 10,000-gallon USTs231.4,23L5, 23L6 and 23L7, located wesi 

and adjacent to fuel islands al Building 231^ were removed from ihe Site m November I9S8 {ELM 
and Mai Tech. 19^!) afler failing system integrity tesis {D&M. Iff 7). The lants reportedly contained 
leaded and unleaded gasoline. During the removal, the four LTSTs, the assnjciated luel islands and 
piping, approximalel^ 700 cy of contaminated soil, and approximately 5^300 gallons of groundwater 
from the excavation were removed and disposed of off site (ELM eitid Maittch. 199!). The ELM and 
Marlech repod did not specify whether the tanks had any contents, removal manifests have not yet 
been In^cated. and the exact dimensions of ihe excavation were only approximately dnKumented. 
Approximately 4,000 gallons of floaling hydriicatbon produci was also removed from the waler lablc 
in the excavation {RWQCB. /''y/u); the RWQCB letter did nol specify whether the 4,00D gallons 
were in addition to or a subsel of the 5,300 gallons ciled in the ELM and Martech report. The 
excavation was backfilled with an unspecified matenal {ELM and Maiwch. 199 f f. The backfilling 
occurred prior to ihe LTTD soil Irealment operalions, so the backfilled material was nol LTTD soiL 

Former Build inc 271 Garage - The garage was removed in 19 34 or 1435 No records regarding 

specific chemical usage or ihe presence of slorage lanks are known to exist. 

Sump 208 -The car wash sirucliires were removed on June 4, 1999, exposing the sediment sump 
{TriLS'i. f999}. The sump was inspecled and appeared to be in good condition with no observed cracks 
or damage. Two chambers and the two inlel pipes were observed as detailed in NPSA Map^ I96S and 
shown in the sump delail on Plate 5. Following the inspection, ihe sump was demolished and 
removed. 

The area of the sump was over-exeat ated and three soil samples were collected on June 3, 1999 
{TriL'il. 1999). A black, odorous. olI^ sand \vas observed at 4.5 feet bgs^ beneath ^vhere the bottom of 
ihe sump had been, along ^vilh some broken sections of iron and plastic pipe. Ir ash, and bricks The 
taleral exient was approximalely 2 feet in diameter and one fool thick. Samples for chemical analysis 
were collected from soil adjacent to two inlel pipes and from ibe black, oily sand. The oily soil was 
found lo conlain petroleum hydrocarbons in the diesel range and may have contained more petroleum 
hydrocarbons in the oil range (see Section 3.4.9 for analytical data discussion). The former sump 
arca^ including the black, oily sand, was oter-cxcavaled, resulting in a 7 by I 3 by 5-foot deep 
excavation. The excavation was backfilled by grading the surrounding soil into the excavation. 
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USTs 207.1, 207.2, 107.3- All ihrccUST&pjsacdlciikic^is performed on May 14. I9S7(MW, I*ff4) 
and on Augusi 10, 1994 WW, I995til In July of 1996, Buildmg'v 202. 203, 206. arid 207 were 
removed; UST^ 207.1.207.2. 207.3 were removed on July 25. 199&, jjong wiih ihc f jcl islands, 
asuDcialcd piping, and jpprriMinalclv 930 cubic yards (cy)of conlaininalcd soil {!T. 1997<i). Sctcial 
holes were observed m ihe Kip surfaces of ihe USTs. The lateral c^lcnl of ihe 1996 e^cavalion is 
shown on PI ale 5. The ina^imiNU deplh of ihe excavalion was 12 feel bgs. Soil benealh ihe USTs 
was nol cxcavalcd deeper, presumably because groundwater was encountered al approMmalely 8-1^ 
feel bgs. Pholographs of ihe cxcavalion show one sjbsurface Jlilily line crossing ihe excavation and 
ihal soil beneulh ihjl Une had been cemoved. 

The UST removal reporl slaled ihal soil wilh conccnlralions of gasoline, benzene, efhylbenzene, and 
:iylenes above ihe aclion levels used al ihe lime remained in place. The soil action levels used for ihe 
1996 e^cavalion were as follows in milhgcams pec kilogram (mg/kg) as ciled in ihe lank removal 

reporl {IT. /yy7o)and referenced lo rhe 1996 SCRs <ff IV^CS. iV96y. 



Deplh in feel 


Olo2 


2io3 


3 lo 3.5 


Gasoline 


610 


&I0 


I.&90 


Benzene 


1.5 


5 


1 


Elhvl benzene 


60 


60 


19 


Toluene 


270 


270 


14 


Tolal xylenes 


55 


55 


4,340 



Gasoline range pelroleum hydrocarbons, BTEX. and MTBE were delecled in ihe groundwater 
samples collecled from the excavation. The contaminated soil was transported to the Presidio LTTD 
iinil for treatment The excavation was backfilled \nlh pea gravel to approximately 4-1/2 feel bgs, a 
geofabrrc on lop of the gravel, LTTD-lrealed soil to IS inches bgs, and imported topsoil to the ground 
surface. The area was then hvdrosceded. The LTTD soil is discussed in Section 3.3.4. 

The analytical resulls fiom the 1996 removal action indicaled that jnexcavalcd soil along ihe north 
and east side of the eiicavation had petroleuin hydrocacbon concentrations above aclion levels used al 
the time <IT. i997a). From late Mav lo early July 1998, IT performed an additional excavalion 
adjacent and north of the 1996 excavation extending inio Mason Street {!T. }999ii]. The action levels 
used for the I99S excavation were as listed below m mg/tg as cited in the lank removal report {IT. 
/yyy&fand also referenced to the 1996 SCRs {RWQCB. 1996). The differences in most of the action 
levels occurred due to the development of salt-water ceo -protection valuer developed by ihc Army 
subsequent lo the SCRs {USACE, 1997). 



Depth in feet 


3 to 8.5 


Gasoline 


11.6 


Benzene 


1 


Ethyl benzene 


5 


Toluene 


14 


Tolal xvlencs 


22 



The I99S excavation removed soil lo approximately 5.5 feet bgs,jusl above the depth to groundwater. 
The two excavations overlapped except for one small area, as shown on Plate 8. A natural gas main 
crossed the excavation, the gas line was supported with wnxid blocks and the soil beneath ihe line was 
excavated with shovels. A concrete -en cased fiber opiic conduit also crossed the excavation at 4.5 to 
5 feet bgs. The unrcinforced concrete conduit could nol be safely supported and soil beneath the fiber 
opIic line was nol excavated. A lotal of 2.071 tons of soil were disposed at an off site disposal facility. 
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Once rhc cxcavariou was ctLlcudcd lo jiisi bctow ihc water rablc. a slighi hydrocarbon sheen 
developed on ihc ■vurfacc. The affecled waler was confined wilh a floalmg boom and appro^inulely 
200 gallon'vof pclroleum hydrocarbons and waler were skimmed off, stored, jud I Jler discharged lo 
ihe sanLlarv uwer wuh fiermcl approval. The excavation was backfillcil with gravel al ihe excavation 
base and compaclcd under ihe nalirral gas hne. Imporlcd soil \va& used lo backfill the re&l of ihc 
excavalion. The Sile wjs ihen reslurcd lo pre -exc avail on condilions including grade, road ba&e, 
pavemeni, curbing, and landscaping. 

3.3.3 Site and Remedial lnvestigation& 

Hallenbeck Inveslicalion - In 1987, five sofl borings were drilled around ihe ihen-esisling USTs23l 4 
ihrough 231 7 lo leM ihe soil for pclroleiim h^drn^carbons {HaHeiiheck. 19S7). TPH as gasoline^ and BTX 
were dcleclcd in soil, and Hellenbeck concluded ihe ranks and/or product lines were leaking. 

Mjirtecb Inveslicaliop - In December 1988, eight soil borings were drilled lo aid in defining ihc exieni 

ol conlamin Jlion friim LJST& 231.4 ihrough 23L7 ; three of ihesc borings were compleled as moniloring 
\vells<231GWOI,23IGft02 iind 23IGW03HMflrij7t-/r. !VS8). Based on laboralor>' analysis of soil 
samples from ihe borings, n was cshmaled that an additional 1 ,000 cy of soil containing pelroleum 
hydrocarbons remained in place {E.C. Joidan. 1990). 

Dames and Moore Remedial Invealieation Phaser - A three-phase remedial mvcsligalion {Rl) for Ihc 
Presidio began in Deceniber I9^?G jnd ihc Final Rl Rcpon was released in January 1997. The original 
conlraci was belween ihe Army and R L. Slollar and Associales {SloHiir. !9f2). The conlraci was 
Transferred lo Walkins-Johnson Environmenlal (WJE) when Slollar was acquired by WJE. The conlraci 
was ihen Iransferred lo Dames fi Moore in 1995 upon acquisition of WJE The conlraci covered many 
areas of ihe Presidio^ the discussion below focuses on Sile acli vines. 

During ihe initial Rl field program in 1990. len soil borings, and hand auger borings were drilled near 
Building 23 I lo characlenze ihe nalure and etLleni of larger anal vies in subsurface soils from known and 
polenlial sources. Four of ihese borings were compleled as moniloring wells <231GW04, 23IGW05, 
23IGWOli, and 23IGW07). Groundwater samples were collccled from ihese four wells and ihc ihrec 
etLislmg wells, and analyzed lo assess groundwater quality in ihe area. The initial Rl analytical resjils 
indicated ihal the hydrogeology and exieni of groundwater contamination had nol been fully 
characterized. 

The Building 231 area was further inveshgated as part of a project idenlified as an inlcnm remedial action 
(IRA). The purpose ol the IRA ^vas lo collect data to supplement the Rl. IRA field activities included ihc 
drilhngof seven soil borings and installation of five monitoring wells (23IGW08, 23IGW09. 23IGW 10. 
23IGW I I, and 23IGW 12 Ho fun her characlenze hydrogeologic conditions, chemical migralion. and 
potential sources al Building 231 The results of the IRA ground waler sampling aie presented in the IRA 
repon {Sioiiat. ^yi>2)and siimmanzed in Rl Table 8.2-9 iD^M, l<i<i7). Hydrogeologic dal a collection 
included rising head slug lests lo estimate hydraulic conduclivily. 

During ihe follow-on phase of ihe Rl conducted in 1994 and 1995, additional seven soil borings and 
seven monitoring wells (23IGWn,23IGWI5.23IGW16,23]GWI7,231GW 18, 23IGW19. and 
231GW20) were rnslalled and sampled m the Building 231 area lo more fully characlenze ihe extent of 
con lam I nation. In addition. Mom tonng Well 231GW05 was destroyed and abandoned before ihe Apnl 
1995 quarler began Monitoring Well 23IGW2 I was installed as a replacemenl well and is screened 
across the uppermost water-bearing zone. Three \vell clusleis were installed to evaluate vertical gradients 
and the venical extent of conlamin al ion. The three well clusters are 231GWI7. 231GWIE. 231GW 19 
{Well Cluster IK23IGW06,23IGW20,23IGW2 I (Well Clusicr2), and 23IGWI3. 231GW 15, 
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23IGW 16 iWcll Clii&icr 3). An asscssmcnl of siic hydrogcologj and ihc uaiurc and c\rciil of con ^iru en 1 5 

of concern \i\ ihc Building 231 arc j was included in ihc Fin jI Rl RcporJ {D£M. !9V7). 

The Rl did aol con'vLdcr ihc Building 231 Area m ihc Busclinc Risk Asscs'vnical because ihc primar\' 
con'vlilucnis of concern were pclrotcuni hydrnxiarbon'v and Jhe suspecled s^iiirccv were former USTs The 
Rl recommended removing Jhe Site from ihe Comprehensive Enviroamenlal Response. Compen sal in a, 
and Liabihly Acl (CERCLA) process and compleling remedial bcrecaings jaderlhe Pelroleiim Sues 
CIcaaup Program. 

IT Silc In^'c^lEalion - In March 1997, a Mle la'vestigalion (SI) of soil and groiindwalerconraminalion 
was condutilcd near Buildings 207 and 231 lo define ihe e\lenl of pelroleum relalcd compounds rcvuUing 
from rcleaus discovered during ihe UST removal operations In addilion, ihc SI provided additional 
subsurface information lo supplement and refine ihe hydrogcologic model in suppon of rhis CAP. SI 
field aclivilies included drilling 57 soil borings and direct -pushing 54-cone peneliomeler lesl 
(CFTVHydroPunch samples. Vadoae and saturaled zone soil samples were collected for pelroleum 
hydrocarbon and VOC analyses. H yd roPunch ground walcr sample analyses included pelroleum 
hydrocarbon. VOCs. and biological paramclers rclevani lo nalural allenuation processes. Based on [he 
resullsof llie HydroPunch in'vesligation and delinealion of ihe hydrocarbon plume, nine additional 
monitoring wells (231GW22 ihrough 23 1GW30) were installed at ihc Site and added to the quarterly 
monitormg pn:*gram The resullsof ihe invesligalion along ^vilh boring logs and well conslruclion details 
forCPT/HydioPunch borings, soil boring, and monitoring wells, are prcsenled in ihc Final Building 
207/231 Site Investigalion Report (IT. I9^7c). 

Monleomer}' Walson IpvcallEJitions- In 1994, a ale invesligalion was conducted al Building 228 near 
Ihe location ol ihe leinovcd 50(l-gallon Sioddard solveni USTs {USTs 228.1, 228.2 and 228.3). The site 
invesligalion aclivilies included dnlling soil borings, and collecling subsurface soil and groundwalergrab 
{HydroPunch) samples. Details of ihc silc invesligalion, including resullsof soil and ground walcr sample 
analyses, are prcsenled in the Final Addilional Underground Slorage Tank Invesligalion (AUSTI) Report 
(MW. i996b}. Some low levels of chlonnalcd solvents {e.g., PCE) were detected in soil samples adjaceni 
lo UST 22S.2, suggesting ihal PCE may have also been used as a dry cleaning solveni, as discussed in 
Seciion 3.3. 

In 199S, a study was conducted lo assess the effectiveness of Oxygen Release Compound" (ORC") filler 
socks placed in monitoring wells lo accelerate ihe rale of pelroleum hydnx:arbon degradation. ORC is a 
proprietary formulation of magnesium peroxide that slowly releases molecular oxygen when hydraled, 
promoting microbial growth, and improving the abilily of aerobic microbes lo degrade fuel conlaminanls. 
ORC' filter socks were suspended in the saturated portion of former Irealmeni syslem wells 23 IE WO I 
Ihrough 23EW07. 231 1W02. 231 1W04, 231 1W05. 23 1IW07. 231 IWOS, and 231 IW09 (Figure 2-2 in. Mif, 
J^9^b'] Delailed mformalion on ORC' inslallalion and moniloring is included in ihe Building 207/23 1 
Area Annual Summary Report. October 1997 ihrough July 199S OJiincrly Moniloring Periods 
{MW. I999o), as well as in quarterly ground walcr monitoring reports. 

In 1999, Montgomery Walson prepared a Draft Final Building 207/231 Area Correc live Action Plan 
{MW. I^^^bf. This document summarized most, but not all of the previous data, developed correction 

screening objcclives and screening levels, developed remedial alternatives, and proposed specific 
remedial allernalivesfor soil and ground waler In addition, the MW Draft CAP included a slalislically- 
bdsed decision analysis that allempled to incorporale stakeholder input into the decision -making process 
and statist tcally evaluale the mpul. However, the Draft MW CAP was viewed by stakeholders as 

incomplete and was not implemented. 

CalTrans Inrfsliiijilion -CalTrans is currently investigating and planning for Ihc rcconslniction of the 

Doyle Drive o\crp,i',.scs that pass ihrough ihe Building 207/231 Area. For the part of the invesligalion 
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Ihal passes ihrough The 207/231 arca.consullanis forCalTrans iuslallcd ihc nested Wdls HGB2-20. 
HGG240. and HGB2-7I. Bormg CPTo, and ihc acsicd ftclls HGB 3-2S. HGB3-&4. and HGB3-74 in 
January 2001 and Obacrvaliou Well OW-I la June 2002 Jl ihc localLon^ shown on Plalc 5. Aquifer Icsls 
for hydiauMf: couduclivily were ficrfornicd in Augusi 2002. The jquifei paramclcr resuhs jrc imdec 
discussion. Dunng <he aquifer Icsling, groundw Jler samples were ciillecled from Wells OW-I and 
HGB3-2S. aad analyzed forTPH asdieael.TPH as gaiolinc. BTEX. and MTBE. Nojieoflhe LsLcd 
compounds were delected abotc rcporling hmils. 

Djta Gaps In^'csligaliun - The Dala Gaps [nvesligalion coaducled al ihe Buildiag 207/23 1 Area in 2004 
wjs performed lo address dala gaps idealified from revLe\v of chemical, hydrogeologic, and historic jI dala 
collected during ihe previous invesligalions summarized above. Previous invesligalion resulls [ndicjied 
ihal soil and shallow ground water in specific areas had beea affected \\\\h pelroleiim hydrocarbons and 
pelroleum-related chemicals. These dala gaps were addressed lo further characlenze ihe nature and 
cMenl of chemicals m soil and groundw Jler al ihe Sue and provide addilional data needed lo support ihe 
preparalion of this CAP Field woik consisted of a geophysical mvesligatioa lo investigate polealial UST 
locutions. drilling 34 soil boriags, collecting soil and ground waler samples from ihe borings, and 
jaalyzing the samples for various chemicals compounds The results of ihe invesligalion have been 
incorporated into Seclioa 3.4 lo characterize the nalure and extent of chemicals in jvjiI and ground waler al 
the Site {MACTEC. 2004a. c). 

3.3.4 LTTD Soil 

In 1995, ihe Army investigated using low lemperalure thermal desorplion (LTTD) lo treat petroleum 
hydrocarbon conlammaled soil from the various laak removal and excavation activities bemg coaducled 
through out the Presidio (MW. i995b'). An onsite LTTD facility was conslrucled al the Commissary area 
wesi of the 207/231 Area dunng the Fall of 1995, conlammated soil storage began in November 1995^ 
jad ircjtmenl of soil began oa July I. 1996 and continued ihroughJuly 31, 1997 {MW. t99^.b). After 
Treat meni, the soil was placed in discrele piles and analyzed forTPH and PAHs using immunoassay tests 
ihal had been previously calibrated with laboratory analytical tests. Some laboralory aaalytical lesls were 
also performed for continuing coafirmalioa of ibe immunoassay resulls. The trealment aaalytical "batch" 
lesl resulls for mosi bul nol all of the piles are documeaJed la ihe final project repon (MW. iV^f^bf. 

LTTD treated soil was used lo backfill the 1996 UST 207 excavation, as discussed m Section 2.4.2. 
Documenlalion of LTTD soil uses for the time penod of the excavation for FDS Pipeline Section BR 10-1 
adjacent lo Building 228 were located and reviewed. The documenlalion included the ncAl ihice 
backfilled excavations on the FDS pipeline further soulhon Halleck Streel However, no documenlalion 
was noted of which LTTD-lrealed soil piles were used lor ihe excavation adjacent to Building 22S. It is 
believed that the source pile dnincu mentation does nol exist. 

3.3.5 Remedial Activities 

In 1990, a combined soil vapor-ground water extract ion and trealment system was installed on the north 
side of Building 231 near the former USTs (EL.M and Matierh. 199!). The system included a lolal of 

seven combination vapor and groundwater estraclion wells <EW -series) and I I injeclion wells 
I IW -series), shown on Plate 8. Testing of ihe system started on July 24, 1990 {Aniiy. 1990. i':f93a\. 
Malfunctions of the treatment unil slailed almost immedialety requiring repairs and subsequent slarlup 
lesling and slartup aclivilics continued until aboul November 5, 1992 {Aimy. 1993b'). In addition, the 
linal permits for operalion \vere nol acquired until December 22, 1993. System operations reportedly 
began on January 25, 1993. and continued to March I, 1993, and ihen from March 24, 1993, lo al least 
June 3. 1993. Reportedly, the vapor concentrations were causing ihe groundwater trealment porlion of 
the Ireatmeni system lo automatically shutdown because the vapor concern rations were exceeding the 
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lower c:iplD5Jvc limir (LEL). Cons^iicnlly. onl^ I he soil vapor cxlriicliou and Ircalmcnl IS VET) portion 
of ihc &v5lcm %vai operated after Aprft 20, ]993. with ihc inlrrition of reach valmg the ground walcr 
treatment fDnion of lEic sywem afler ihe ■vapor coucealraliou'v decreased Hi belo^v ihe LEL. 

The December 30. 1993, quarterly leMer rcporl covered Jhe time period from September 20 lo 
December 20. 1993 and referred lo earlier aclivitie'v iAniiy. !9'i3b). The pelroleum hydrocarbon 
coucemraliori'vof the inlel soil vapor had decreaud from I2jll00 pans per milliori <ppni) on April 14, 
1993. lo L&67 ppmon Ociober IS. 1993. Bei\veen September 20 to December 20. 1993, ihe SVET 
system was in operation only for pern^ds of aday or Icvs for lest purposes Wilh <he decreased vapor 
concealraliou'v. the groundwater portioa of the Ireatment system was made operable, and approximately 
250 gallons of groundwater were removed and treated between October 28 to December 20, 1993. The 
quarterly letrer repon discusses the decreasing coacenlralions and notes ihat additional bay] analytical tests 
will be performed lo pursue closing ihc Site. 

Documentation of treatment system operations afler December 20. 1993. has not been located and it is 
unclear how much longer the system was operated. As noted above in Section 3.3.3. Rl aclrvities began 
m 1990 and have continued to the present. As discussed in Section 3.4. the most recent concentrations of 
pelrofeum hydrocarbons in soil and groundwater confinn ihat the Ireatment system did not achieve 
con cenlrat ions that wouLd enable site closure under current aclion levels. 

3.3.6 G round w ater Monitoring 

Various monitoring wells and piczomelers bate been installed al the Sue since I9SS. Table 2 summanzcs 
all of the wells inslalled within the Site boundaries, including those subsequenlly abandoned or destroyed. 
when inslalled, well construction details, and the current status. Plate 5 shows the Inincarions of monitoring 
wells. The quarterly monitoring program for groundwater m the Building 207/231 Area began in July of 
1993 and has conlinued to the present {T&R. 2U05}. The monitoring data is from the December 2004 
monitoring event [T^R. 2005). 

3.4 Source, Nature, and Extent of Chemicals in Soil and Groundw ater 

As summanzcd above, numerous investigations have been conducted at the Site, generating a large 
amount of data. However, previous investigations did not consolidate and consider all available soil and 
groundwater dala The Data Gaps Work Plan {MACTEC. 20(?J(f) consolidated all of thedala available at 
that time, described the nature and extenl of contamination based on that available data, developed 
screening levels using the mosl conservative action levels from among petroleum hydrocarbon, 
freshwater, salt water, and human health goals, and identified data gaps. The Data Gaps Investigation 
acquired the additional data necessary to fill those data gaps in support of the preparation of this CAP 
{MACTEC. 2004c]. In addition, the ongoing Presidio-wide quarterly monitoring program generates 
additional data, including the sampling and analyses of wells in the Building 207/2 31 Area {TiLR, 2005). 

The following sections describe the current Site conditions incorporating data through and including the 
December 2004 groundwater monitoring event, followed by the site conceptual model. The nature and 
extent is organized by each specific source from south to north, and then subdivided by tank product, 
chemicals in soil, and chemicals in groundwater. The screening levels used m the Data Gaps 
Investigation are referenced solely to highlight where chemical concentrations are relatively higher. The 
Site-specific cleanup levels that are used to define the remedial units requiring assessment of the need for 
corrective action are developed and presented in Section 4.2. Appendix A contains a CD disk wilh all 
available soil and groundwater chemical data, respectively. To assist in visualizing the extent of 
chemicals, chemical data is posted on Plates I la. I lb. 12a, and 12b. as referenced below. 



Final 

KB6ii42_FL[iaicAP[iDc MACTEC Engineering and Consulting. Inc 26 

Odabiir IV.2UD7 



Site Background 



3.4.1 Former Section BBlO-1 ofFDS Pipeline and Potential Fuel Oil 
Tank at End oi^FDS Pipeline in Building 228 

Scclion BR 1 0-1 of ihc FDS pipeline adjacrnl to Building 223. ^own on Plalc 5, wa^ abandoned 
SDnkclimc prior lo November 1975, and removed in Augusi ]99b (iT. f99'^h). During ihc removal, cighl 
soil aainf Ics were collecled from ihe seclion of pipeline adjacent lo Building 22S, aad analyzed for TPH 
in ihe diesel and fuel oil range, and PAHs. Sample FB 100I'A''OI conlained TPH in ihe die^el range al 
2,500 mg/kg and m ihe fuel oil range al 2.400 mg/tg, bolh above ihe Dain Gups Invesligalion diesel and 
fuel oil screening levels of I 15 and 144 mg/kg, respecrivel^. No PAH screening levels were exceeded. 
Sample FB 1001 WO I represented soil left m pliice because ihe presence of Building 228 prevenled further 
exeat alion. The IT repon presenled a cross seclion mdieating ihe noMh face of ihe excavation had three 
fuel oil slams: one slam of appro Minately 3 feel in diameter, and two slainsof less ihan I fool in diameler. 
It IS unknown how far the fuel oil affecled soil extends benealh Building 22 S However, ihe visual and 
analytical results suggest that ihe release was small and migralcd less than 5 feet. 

Groundwater was not encountered during the excavation activities. Well 23IGW04, localcd 
downgradient of Building 22S and snmpled quarterly from December 5^ 1990, through October 1 1 ^ 1996, 
did not deled TPH as fuel oil above ihc reponing limits. 

As discussed in Section 3.3.4, the pipeline e\cavalion adjacent lo Building 22S \vas backfilled with 
LTTD-trealed soil for which ihe analylical resulls have not been located and do nol appear lo exist. As 
discussed in ihe Data Gaps Invesligalion repon. the soil sample collecled from the LTTD soil al 
Boring 22SSB 100 did nol contain PAHsal concentrations above screening levels (.MACTEC^ 2004c}. 
Plate I lb posts the soil analytical resulls. 

A circular tank, presumably used to store fuel oil, may still be present under the floor inside Building 22S. 
The FDS Pipeline removal reporl did nol discuss what, if anylhing was done al ihe end of the Section 
BR 10-1 Pipeline Therefore, this Injcation will need lo be mvesligaled for the possible presence of a fuel 
oil UST. As discussed above. Well 23IGW04, located downgradient of Building 228 and sampled 
quarlerly from December 5, 1990. 1 hrough October II, 1996, did nol detect TPH as fuel oil above ihe 
reporting I i mils. 

3.4.2 Former UST s 228.1, 228.2 and 223.3 
Tank Product 

Samples collecled of Ihe producl in the USTs indicated that Stoddard solvent was Ihc dry cleaning solveni 

used. Stoddard solvent is a pelroleum hydrocarbon thai gives a gas chromatographic paltem similar to jel 
fuel. Sloddard solvent is a petroleum dislillate mixlure of C7 to C 12 hydrocarbons and may include 
variable concentrations of aromatic hydrocarbons such as toluene, elhylbenzene, and xylenes. Sample 
22 SFP02. collecled from ihe produci in UST 22S.2 and analyzed only for BTEX, contained 200 mg/kg 
each of toluene and elhylbenzene, 900 mg/kg of tolal xylenes, and less ihan 50 mg/kg of benzene (the 
results were reported as mg/kgf. Sample 228TK02 was collected from the product m ihe UST 22S.3, and 
consisledof TPH Iriinge unspecified f at 1,000,000 mg/kg, loluene at 700 mg/kg, elhylbenzene al 300 
mg/kg, and lolal \ylenesat 1,000 mg/kg {D<&M. /yy?). Sample 22 S. I, collected from the product in 
UST 228. 1, had 1 ,000,000 mg/L of TPH in thegasobne range but with the chromalographic paltem not 
consislent with gasoline. The sample also contained 7,100 mg/L of xylenes; benzene, loluene, and 
elhylbenzene were below ihe reporting limit of 0.005 mg/L. 

Soil samples collected adjaceni to the USTs from Borings 228SB2 and 228SB3 also detected 
telrachloioethcne {PCE), 1 ,2-dichlorobenzene (l_2-DCBf, and 1.4-dichlorobenzcnc (U443CB) at 
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ma:ijmum CDriccnlcalJDn& of 0.0054.0.017, and 0.0034 mtcrograma per kilDgrum {ugAgl, rcvpcclivcly. 
This 'virggc'vla ihal although Stoddard solvcnl was ihc prtnurv dry cleaning solvent used al ihcljmc ihc 
USTs were icvtcd^ orhcrchlonnalcd solvculs such as PCE may have previously used m smaFFerquarililics 
or a& stam removers. DCB is known lo ba've been used as a degreasei bul is nol commonly j'>SHx:ialcd 
wilh ihe dry cleamng indusrry. 

Soil 

During ihe Dala Gaps Investigation, soil Jiid groiindwarer samples were eollcclcd from Soil Bonngs 
228SB 101 and 228SB 102 in ihc former UST excjv Jtion ro assess currcnl chemical cone en I rations, which 
iire posled on Plate lib. TPH in the range of gasoline, diesel, iind fuel oil, clh^lbenzene, tola! xylenes, 
jrsenic, cadmium, chromium, lead, nickel, and zinc were delected above rcponing limils. As discussed in 
rhe Dala Gaps Investigation^ T[*H in ihc gasoline and diesci range exceeded screening levels. In previous 
mvestigalions, ethylbenzene. loliil xylenes. PCE. 1, 2 -DCB, and 1,4-DCB were also delecled m soil al 
con central ions above reponing limits. Based on ihe jnalytical results and ihe screening levels, jddilionai 
remediation m the area between the former excavation and ihe historic wall will be required. The 
analytical results from soil borings around this area suggest ihat lalei al migration is unlikely lo have 
occurred. Some minor migration may have occurred lo the north bin treatment for petroleum 
hydrocarbons in ihc area at UST 23L2 is already proposed ^ as discussed below. 

During ihe Dala Gaps Investigation, groundwater samples were collected from Soil Bonngs 22SSB 10 1 

and 228SB 102. TPH as gasnlme and as unknown gasoline hydrnxiarbons, l^-DCfi, and nickel \vere 
detected al concentrations above screening levels, indicating ihal residual Stnsddard solvent is present m 
groundwater at ihe location of ihe former Stoddard solvent USTs. TPH as fuel oil and unknown diesel 
hydrocarbons, toluene, total xylenes, and aiscnic were also detected at co nee niral ions above reporting 
limits but below screening levels. 

Monitonng Well 23IGW04 is located downgradient of USTs 228 and had been sampled quarterly from 
December 5, 1990. through October I I, 1996. TPH as gasoline was last delected on October I 1, 1996, al 
590 f.Lg/L, above the screening level of 443 ng/L. As discussed above, the carbon range for Stn^ddard 
solvent IS from C7 to C 12, the same range as gasoline. Ho\vever. the quarterly monitoring results do not 
mention whether the chromatographs were compared to a Stoddard solveni standard and the gasoline 
UST23I.2 was located within 6 feet of Well 23IGW04. The analytical resiillsdiscussed for UST 23 1 2 
below suggest that gasoline is the more likely cause of the gasoline-range detections. In any case, further 
remediation will be needed for the UST 231.2 area, as discussed below. 

3.4.3 Former UST 231.2 

Tank Pvottiict 

Historical records indicate this UST contained gasoline Sample 23ITK0I was collected from the 
product in the UST and consisted of TPH (range unspecified) at 1.000.000 mg/kg, benzene at 
6,000 mg/kg, toluene at 20,000 mg/kg, ethylbenzene at 10,000 mg/kg. total xylenes at 30,000 mg/kg. and 
chloromethane at 500 mg/kg (the results were reported as mg/kg K^'^M. i997}. Since the UST \vas 
removed in I9SS, il is unlikely that MTBE was present as an additive. This area is located behind 
Building 23 1 between the building and the historical wall near Building 22 S The area currently, and 
presumably historically, stores miscellaneous equipment. Therefore, some heavier petroleum 
hydrocarbons in the diesel and oil range may have been released here as well, as discussed below. 
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Soii 

Soil conlaimng TPH in ihc ranges of ga&Dlmc, djc^l, and fuel oJI^ and ihc mccals arsenic, chromium^ Icad^ 
jrid ziric al couccrKraliou^ above scrccmug levels were delecled m ihis area, as posled on PI ale lib. The 
UST was reporled lo have ■vlored gasoline. The hejvier range pelroleum hydrocarbons riuy be jssnxijaled 
wilh ihe cleaniag opecarjons of Building 23 1, ihe slorage of equipmcnl bclwccn Building 231 and 22S, or 
ihe hydraulic lifts wilhin Building 23 1. As discLissed m ihc Dala Gaps Invesligalion report, ihc aiea 
jLound UST 231.2 is wilhm a larger area Jhal exceeded screening levels. Plate I lb illuslratcs ihe area 
wilh higher concenliarion contours of both gasotme and diesel/fiiel oil range pelroleum hydrocjrbons 
surroLinding ihc UST 231 .2 jrca. The iirea Lacludes ihe Inxialioa of Soil Boring23l SB&4 becajsc. 
allhough soil samples al 2 and 3.5 feel bgs did nol exceed screening levels, ihc boring log indicated ihe 
2.75 foot depth interval with free prn^ducl was not sampled. 

Soil samples were collecled beneath Building23l at former Hydraulic Lifts H 1 through H&, located 

downgradieni of the former UST 231 .2. The anatylLcal resLilts from samples collecled at the Ulls indicate 
thai TPH asgasolme has migraled from the former fuel tank through the localLonsof ihe lifts beneath the 
buildiag. The analytical dala for the hydraulic lifl samples is discussed below la Section 3.4.3. 

The iirea west of the former UST 231 .2 was further explored during the Dala Gaps Investigalion by ihe 
colleclion of soil samples from Soil Borings 23 1 SB 100 and 23ISB 101 . TPH as gasoline was not delecled 
jt CO ncen nations above screening levels, indicating thai gasoline fromUST 231. 2 hjs not migrated 
further wesi of Building 231. However, TPH as fuel oil and in the unknown dicsel range were detected al 
con cenlral ions above screening levels in Soil Bonng 23ISB 101 . The area Eo the easi of former UST 
231.2 IS discussed wilh lormer UST 231 .1 in Section 3.4.4 below. 

Groimdfafer 

The only groundwater siimplc at ihe former localion of UST 231.2 was collected on March 14^ 1997, for 
ihe HydroPunch groundwater sample at 23IHP05. TPH asgasolme and benzene were reporled at U300 
jnd 5.& i-Lg/L, rcspeclivciv, with both con central ions exceeding screening levels. Ground\vater samples 
previously collecled at Well 23IGW04 and 22SHP1 also had screening level exceed anccs for gasoline^ 
diesel, iind/or fuel oil mnge petroleum hydrnxiarbons. These analytical rcsulls. along with ihe analylical 
results from ihe hydraulic lill removals inside Buildmg23l discussed in Section 3.4.5 below, indicalc ihal 
pelroleum hydrocarbons in groundwater e^lend from former UST 231.2 lo beneath the slab for 
Building 231. 

The area west of the former UST 231 .2 was further explored during the Dala Gaps Investigation by the 
collection of ground walcr samples from Soil Borings 23ISB 100 and 231SB 101. TPH as gasoline was 
delecled al 320 |Ag/L in Bonng 23ISB 100 and was nol delected above the reporlmg limil in Boring 
23ISBI0I . Bolh results are below screening levels. However, TPH in ihe unkno\vn diesel range was 
delecled in Boring 23ISB 100 (550 t^g/L) and Boring 23ISB 101 0.900 |Ag/L), bolh concentrations are 
above ihe 443 |Ag/L screening level. The area lo the easi of former UST 231.2 is discussed with former 
UST 231. 1 inSeciion 3.4.4 below. 
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3.4.4 Former USTs 231.1 
Tfiiik Product 

HiWorical record ■> Judical? ihcs UST cnnumcd waiilc oil. 
SoU 

Soil in rhi& area is included in ihc area prcsjmcd lo be above scrccniag levels due lo ihc observalion of 

viiually-conuminaled ioil during ihe UST remo'val {!T. I997h. /yfJi^f and due lo ihe ground walcr 
aaalyrjcal results dLSCLissed bclo\v. In addiljon, ihe anal^lical rcvLillsfrom soil 'samples collcclcd ar former 
Lifl H&, discu'vscd below in SeclJon 3.4.5, Lndicale ihjl senile of ihe wasle oil has migraled lo ihc former 
locurjon of Lifi H6, cspeci iilly j'> jndicaied by rhc prcserice of PCB 1016 ai both locaijons. 

Groinitfimfer 

TPH as gasoline^ diescl^ and fuel oi].bcnzoCa)an[liracene^ benzo{a)pyrenc. bcnzo(b)fluoranrhene, 

benzo{k)fliioranllicnc, chrysene^ Arochlor 1016. Icad^ nickel and zinc were delecled in a grab 
groundwater sample 23]GVt ] 12 collected from ihe excavalion al concentrjlion^ above screening levels. 
A'vdiscu'vscd in Section 3.4 5 below, PCB 1016 has migraled from this former UST lo ihe localion of 

former Lift H& al a conccniration abo've the screening level. Allhough nol above the screening level, 
gasoline appears lo have also Tnigraled lo ihe localion of former Lift H&. 

Groiindwaler samples were collected from Borings 23ISB 104 and 105, localcd downgradicnl of former 
UST 231 1 jnd Lift H6. Plated lislsihe vanous TPH compounds, PAHs, VOCs, jnd m el als delecled al 
ihesf two boring localions. The chemicals compounds delecled al Boring 2. 'I SB 104 may be mixed with 
ihe release from ihe former USTs 231.4 ihiough 23 1.7 and/or iheir fuel islands The TPH compounds 
delecled al Boring 23 1 SB 105 are probably cnlirely from ihe former UST 2 3 1 . 1 and Hydraulic Lifl H6. 

3.4.5 Hydraulic Lifts HI through HG 
Ljti Piodua 

The cylinders of the hydraulic lifts contained hydraulic oil. 

Soil ail if Gi o ail itw til er 

Soil and groundwater samples col lee led adjacent lo ihe hydraulic lifis and analytical resulls are posled on 
Plates llband 12b. 

Al Lifis H2, H3, and H5, ihe soil and groundwater analytical resulls indicate ihe presence of fuel oil range 
petroleum hydrocarbons at cone en iral ions above screening levels. The carbon range of hydraulic oil is 
typically wilhin ihe sjine range as fuel oil. In add ilion. gasoline- and diesel-rjnge pelroleum 
hydrocarbons are preseni, ahhough ihc laboralory repon indicates ihe gaschromatograph pallerns do nol 
match gjsohneordiesel sland iirds. Lifis H2 and 1-13 are immediately downgradicnl of former gasoline 
UST 231 .2. This suggests ihal the release from ihe former gasoline UST has migrjied ihrough the aiea of 
Lifis H2 and I-13 and possibly north lo ihe area of fonner USTs 2314 ihrough 231.7. 

At Lift H6^ the soil and groundwater analylical resulls indicale TPH in ihe fuel oil range as ihe dominant 
pelroleum hydrocarbon released wilh lesser co nee nirat ions of gasoline and diesel range petroleum 
hydrocarbons. In addition, arsenic, copper^ lead, nickel, zinc, and PCB 1016 were delecled above 
screening levels in soil; PCB 1016, bromobenzenc. lead, and zinc were delecled in ground waler al 
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conccmraliGus above screening levels The suile of chemicals delecled al Lifl H6 and [he pro^imiry of 
Lifl H6 IG ihe former wu^eoil UST 231.1 siiggesls ihal chemiciils from ihc release ussocialed wilh 
former UST 231 1 have migraled ihrough ihe area of Lifl H6. As discussed above, Arochlor 1016 was 
delecled furlher dowugradienl al Boring 23ISB 105, indjcahng ihal chemicals have migraled from former 
UST 2 3 1. 1 loLifi H& lo Bormg 231SB 105. The boriags local ed further downgradi em (231SB04, 
23ISB07.23ISBOS.23ISB49.23ISB50. and 231SB5]» have fewer chemicalsdeiecied and at lo\ver 
con cealral ions, SLiggesliagthat the chemicals from former UST23I.I and Lifl H& hate not migraled 
beyond Boring 23ISB 105. Il is possible ihal some fuel oil range petroleiim hydrocarbons have migrated 
further lo ihe area of ihe hisloncally visibly slaiaed area However, as discussed m Section 3.4.7^ the 
former visibly stained area is to be remediated due lo chemicals delected ihere. 

3.4.6 Former UST s 231.4 through 231.7 and Potential Eastern USTs 

Tfiiik Product 

Historical records indicate ihese USTs conlamed gasoline. Since the lasl USTs were removed la I9S8, il 
IS unlikely that MTBE was preseni as an add ill ve. As shown on Plale 5. 1 wo USTs were preseni from 
1949 lo 1950, localed al ihe aorlheaslern corner of the more receni luel island, and ihe four USTs 231.4 
through 23 L7 were removed in 1988. The geophysical search during ihe Data Gaps Investigalion 
indicated ihal ihe t*o USTs installed in 1941 are no longer present. 

Soil 

Plale I lb shows ihe locations of soil samples wilh chemical concenlralions ihal exceeded al least one 
screening level in ihc area around ihe former Buildrng23l gasoline USTs. To illjslrate ihe area affected 
by ihe release of petroleum hydrocarbons, gasoline. diesel. and benzene concentrations contours have 
been added lo Plale I lb. The area within ihe contoured area includes the former USTs 23 1 4 ihrough 

231.7 and then associated fuel islands^ and ihe area of ihe previous 1941 gasoline slalion. This siiggesis 
ihe known localion of the 1941 lo 1950 USTs mav have contributed to ihe petroleum hydrocarbon release 
m soil in this area. The area wilhin the conlours also exlends downgradieni lo wilhin the area of Gorgas 
Avenue. Soil samples from Borings 231SB I I I. 23 ISB I 12. and 231SB I 13. localed fun her downgradieni 
under the Doyle Drive/Highway 101 o'verpass, did nol detect gasoline above repotling limils, indicating 
thai gasoline has nol migrated in soil lo under the Doyle Drive/Highway 101 Overpass. However, soil al 
Borings 231SB1 1 1 , 231SB 1 12, and 231SB I 13 detected fuel oil and unknown diesel at concenlralions 
above screening levels. It is unknown whether the heavier petroleum hydrocarbons migraled from the 
Building23l area or were released directly benealh the Doyle Dnve/Highway 101 overpass. 

The exieni of the gasoline and associated benzene release from ihe former Building 23 1 USTs is bounded 
on the wesi by ihe lack of gasoline and benzene detections at Borings MT#1, 23 ISB 17, 231SB3I, 
231SB109, and23ISBI10, andonthesouihby Bonngs23ISB03,23ISB102,23ISBI03, and23ISBll6. 
Theexieniispanially bounded on the easi by Borings MT#5.231SB04,23ISB 15, 23ISB45,23ISB47. 
23ISB4S,231SB 1 14. and 231SB I 15. The cxlern of heavier -end petroleum hydrocarbons m soil 
southeasi of the former Building 233 fuel islands may merge into ihe historically visibly stained area, as 
conloured on Plate I lb. 

As shown on Plale I lb. Borings 23ISB29 through 23ISB31, localed oulside of the area of petroleum 
hydrocarbon screening level exceedances, had soil samples al 1 or 4 feel bgs wilh lead concenlralions 
ranging from 53 lo 120 mg/kg, jusi above ihe lead screening letel of 50 mg/kg. The absence of 
petroleum hydrocarbon exceed ances suggests thai the lead may not be from ihe UST fuel release. It is 
possible ihal the lead is due to the presence of ihe ad]accnt Doyle Drive/Highway 101 overpasses, or to 
fill malerials used lo fill in the former marsh orconslruci Gorgas Avenue. 
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Groiindiygfer 

During ihc Dala Gaps Invc&ligalion. ihc ground walcr wilhm ihc former UST 231.4 ihrcugh 231.7 
ctLcavalion was sampled al Boririg 231SB lOS and confirmed ihc presence of gasoline as high as 
2,'JOO mg/kg al 7 feci bgs, along wjlh maximum cone en I ral ions of 18 f.i.g/kg benzene, 23 mg/kg 
elhylbcnzene. I 3 mg/kg lolal \yleiies, 450 mg/tgTPH as dieul, iind H20 mg/kg TPH as fuel oil. Various 
chemical con cenlral ions exceeded screening levels. de spile ihe previous I98S escavalion and 1993 soil 
vapor exirae 1 1 on cemedial jclions. 

For Ihc August 2D03jnd March 2004 monilonngevenls. Wells 23IGW2 I, 23IGW22.23IPZOI. 
23iPZO2.231PZ03. and 23IPZ04. locjied in Go rgas Avenue downgradi en l of rhe former Building 231 
USTs iind ihe fuel islands, were sampled and delecled TPH as gasoline and benzene al con central ions 
exceeded screening levels, as shown on Plale L2b. Elhylbenzene. loluene^ and loral xylenes were also 
delecled in some of these wells al eoncenlcalions above screening levels. The analylical resulls of 
ground waler samples cohee led during ihe Dala Gaps Invesligalion indicate ihal gasoline has nol migrated 
downgradient to benealh ihe Doyle Drive/High^vay 10 1 overpass as indicated by ihe lack of gasoline 
deleclions in Borings 231 SB I I I Through 23ISB I 14 TPH in ihe gasoline range was delecled at Boring 
231SB 1 10, al 200 f.tg/L, below ihe screening level ol 443 ng/L. This delcclion probably repreacnls a 
residual weathered gasoline from ihe former Building 231 USTs. 

Plates 13 and 14 present the hisloric TPH as gasoline and diesel eoneenlrations in groundwater. 
respect] vely^ in ihe Shallow Sand aquifer. Overall, ihe concentrations of TPH as gasoline and diesel have 
decreased wilh time Plates 15 and 16 present ihe historic TPH as gasoline and diesel concentrations in 
ground waler, respeclively, in ihe Upper Intermediate Sand aquifer. With ihe exception of a few 
concent ralion spikes. TPH as gasoline has not been delecled in the Upper Intermediate Sand The hislory 
of TPH as diesel concentrations are mosll^ non-detect results, but with more concenlration spikes. 
However, an examination of the analytical resulls reveals that the resulls were qualified as not resembling 
the diesel standard and as eslimaled values below the reponing limil. The quahficalions suggesi that ihe 
Upper Inlermediale Sand likely does nol reliably have diesel range pelroleum hydrocarbons. 

The extent of gasoline on groundwater from ihe former Building 231 USTs are bounded on the west by 

Borings 23ISB 109 and abandoned Well 23IGW02,oii the south (upgradient) by Borings 231SB 102, 
23ISB 1 16, and 23ISBI03. and to the east by Bonngs23ISB 1 14 and 23ISB 1 1 5. To the souiheast at ihe 
soulheaslem corner of the former fuel islands and Bonng 23ISB 104^ TPH as gasoline and an unknown 
diesel, benzene^ 1,2-DCB, and various PAHs were delecled as shown on Plate 12b. As previously 
discussed, the release of gasoline from the former Building 231 USTs may have merged with the releases 
from former UST 231 I and Hydraulic Lifl H6. 

As discussed in Seclion, 3. 1.1. ihe excavation for USTs 231.4 ihrough 231 .7 extended through the Fill, 
ShalLo\v Sand, and the S hallow/In termedi ale Aquitard units, and reached the top of rhe underlying Upper 
Inlennediate Sand. However, the drslnbulion of pelroleum hydrocarbons in ground waler in Ihc 
Building23l area is limited to the shaho^v aquifer zone, as indicated by the detections of pelroleum 
hydrocarbons in Ihe above4isied Wells 23IGW2 U 23IGW22, 23IPZ0I.23IPZ02, 231PZ03, and 
23IPZ04, all screened in the Shallow Sand. TPH as gasoline, diesel, and fuel oil have never been 
detected in Inlermediale Sand Well 23 1GW26, located imniedialely downgradient of rhe former 
Building23l USTs, TPH as gasoline was delecled in ground waler dunng one sampling eveni at 
Inlermediale Sand Well 23IGW 15, located furlber downgradienr of the former USTs. This is because of 
ihe upward hydraulic gradieni from ihe Intermediate Sand to the Shallow Sand, discussed in Seclion 
3. 1.2, and because ihe chemicals released are pelroleum hydrocarbons ihal do nol tend lo sink 
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3.4.7 Historicaify Visibly Stained Area 

A^dJ5cuf&cd in ihc Data Gaps InvcsligarJon, a visJbF^ Plained \iica was visible ]usl west of Building 230 
m ihc 194S acn j] pholograph. An jlylical dcluils for ihc hisloncally visibly slaincd area bcrwccn 

Buildings 230 jrid 231 arc summanzcd below: 

Al BGnngs23ISB49.23ISB50, and 23ISB6&, soil scrcc mug levels were exceeded foiTPH as fuel oil 
down lo 2.7 feci bga. 

Al Boring 23ISB07,Tolal Recoverable Pelrolcum Hydrocarbons ITRPH) were delecled al 400 mg/kg al 
2.5 lo 3.1 feel bgs (5r^;;(fr, !<f92i. Al Bormg 23ISb64. TRPH wa^dciccicd al 100 nig/kg al 2.2 io 3.2 
feel bg^. These cone eui ran ous exceed all gasoline^ diesel, aud fuel oil screeniug leveK. Allliough TRPH 
li nol ihc opiimal analylical melhod, ihe data wjs Mill cousidercd. 

Boring 231SB65 had 9.3 (J+) mg/kg TPH as gasoline. 43 mg/kg TPH asdicsel.and beuzeue al 0.027 

rug/kg al 3.5 feel bgs. The beuzeue {:oncenlraMon exceeds ihe screeniug level of 0.005 mg/kg. Boring 
23ISB65 also had 19 mg/kg TPH asdiesel and S2 mg/kg TPH asmoioroil al I -fool bgs {Table 2 in ir. 
19^7b'). l-lo\vever. ihe boriug log noles^'inlense" pelroleum h^drocarbousnsdor al 2.75 feel wilh 
groLindwaler eucouniercd al 2.5. The samples may nol have been collecied al ihe deplh wilh ihc highcsi 
couccniralLous Therefore, ihis area ^t as included in ihe area exceeding screening levels and remediation 
lu ihis area should be considered. 

Dunnglbc DalaGjps Invesligalion, soil samples collecied al Boring 23ISB lf>6 and 23 1 SB 107 {Plale 5) 
coufirincd ihe picscncc of TPH lu ihe fuel oil rauge pelrotcum hydrocarbons m shallow soil lu ihis area al 
2,000 and 210 mg/kg, re spec lively {MACTEC. 2004a. b). 

The uorthern exieni lo beuealh Gorgas Avenue is unknown. Based on ihe I94S aerial pholograph. ihe 
pelroleum hydrocarbons associaled wilh ihe historically visibly slaincd area are nol aulicipaled lo emend 

bcucjlh Gorgas Avenue The e\lenl of ihe heavier pelroleum hydrn^carbons is bounded on ihe west as 
sho\vnonPlaie5iii Bonngs 23ISB<>6.23ISB47.23ISB 15.231 SB45.23I SB4B. and 231SB04 The 
ground waler sample from Bonng 23ISB 106 delecled &5 f.Lg/L of TPH in ihe unknown diesel range, 
below Ihe screening level iMACTEC. 2004a. b). 

3.4.8 Building 230 Railroad Spur 

Building 230 has a loading dock along ihe easi side of ihe building. Rail cjrs would have been 
lemporiirity parked lo load jud unload goods. Building 230 has no record of luduslrial or manufaclunng 
use. The presence of ihe pjrked rail cars m j^ have resulled in lucidenlal spillage of diesel fue],oil^ or 

grease lo shallow soil benealh ihe rail cars along ihc Irack. 

Soil samples have been collecied from ihrce soil borings as deep as 10 feel bgs (ihe deplh lo saluuled 
soil) Inihcalcd along ihe mil spur, as shown on Plale I lb. TPH in ihe fuel oil and diesel rjuge, lead, and 
several PAHs were delecled al ihe conceniralLons posled on Plale I lb. The deleciion of ihcse chemicals 
arc consisleEil wilh ihe presence and use of rail cars. Screening levels were exceeded for TPH. lead, and 
some P.^Hs. Lead and PAHs ^verc only delecled above screening levels m ihe sample collecied al 3 feel 
bgs, iind were nol delecled in deeper samples . indicjling ihcse chemicals aic limiled lo shallow soil. 
TPH as fuel oil or diesel was nol delecled in ihe samples collecied al 3 or 10 feel bgs above screening 
levels, bul wjs delecled above ibese levels in ihe sample collecied al 5.5 feel bgs. Ground waler was nol 
sampled in ihis area; however, soils were sampled unlil saluraied boils were eucouniercd ai 10 feci bgSj 
and no COCs were delecled above cleanup levels. 
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3.4.9 Former Building 271 Garage 

Poteiilial Cfieimculi Rclctiseil 

The fomicr garage i^ anlicipiUcd lo have used pclrolcuni [icchlucl5 such j'> gasoline, diracl. oil, grease, and 
mcrals. Conscqjcnlly, aclivilics al ihc fornirr garjgc ma^ have resulted in residual spillage of pelroleiim 
hydrocaibons such js gavjbne. diesel. and oil jnd grease, iirid nielji'v, siieh a'vcadniLiim, chroiikium, lead^ 
mckel. and zinc. PAHs mighl have also been released as a piirl of any ce'vidual dieset and oil 'vpillagc. 

SoU 

The soil anal^lical resuUsfnun the sample collecled al Bormg 27ISB 100 are posted on Plale 1 la. The 
delected cheiikicals Jncljdc TPH as diesel and fuel oil, ihe melals arsenic, cadmiuni, chconiium, lead, 
nickel. line, and vanous PAHs. Only lead and ;inc al 2 feel bgs Jnd henzo{a)pyrene al 5 feel bgs 
exceeded screening levels. 

Groiiiidwater 

The groundvh'aler analylEcal resulls from ihe sample collecled al Boring 271 SBO I are posled on Plare I2x 
The delecled chemic ills include ihc melals arsenic, cadmium, chromium, and nickel, and various PAH'v. 
Screening levels were exceeded for bcnzo(afanlhraceiie, beiizo<b)fliiijranlhcnc, benzo|b+kffluoranlhene, 
and chryscnc. 

3.4.10 Sump 20B 
Sump Contents 

A'vdiscu'vsed in Seclion 3.3.2, Sump 20S was a ^and and oil-waler ■veparalor Ihal upon remov jI was 

oburved lo have a bijck, odorou'v, oily '>and benealh ihe bollom ihal was e\cavaled and disposed offsile. 
This ^ump probably would have received ihc full range of pclroleum hydrocarbons Irom gauDhne through 
oil and grejse from (he washing of vehicles. 

SoU 

Soil analytical dala for ihe Sump 20S area is po'vled on Rale I la. Soil Siimple S-3, collecled Jl 5 feel bgs 
from ihe black, odorous, oily sand, conlamed 7,400 mg/kg of TPH m ihe diesel range, above ihe 
:f reening level of 115 mg/kg. Soil samples S-1 and S-2, Inincared soiilh and nonh of Sample S-3, 
respeclively.did nol exceed gasoline or diesel screening levels. During ihc Dala Gaps Invesligalion. soil 
samples were collecled from Boring 208SB 100 lo intesligale deeper soil. The resulls lor soil samples al 
6 and 1.5 feel bgs delecled TPH as fuel oil and diesel. ihe melals arsenic^ cadmium, chromium, lead, 
nickel, and zinc, and various PAHs. Only ihe TPH as fuel oil al 6 feel exceeded ihe screening level. The 
resulls for ihe soil sample collecled a4 10 feel delecled TPH as diesel^ ihe mel jIs arsenic, cadmium^ 
chromium, Icad^ nickel, and zinc, and Iwo PAHs. No screening levels *cre exceeded. 

Groundwater 

Ground wjler an jlylical dala for ihe Sump 208 area is posled on Plale 12a. During ihe Dala Gaps 
Invesligalion, a ground \valer sample was collecled from Boring 20SSB 100. The resulls for ihe 
ground wmer samples delecled TPH as diesel, ihe melaK arsenic, cadmium, and nickel, and various PAHs. 
Nickel and ihe PAHs benzo{a)anlhracene. benzo(a)pyrene, henzo{b)nuoranlhene, 
benzolb+kffluoranlhene, benzo1k)ftuoranllicnc, chrysene, and indeno(l,2,3-cd) pyrenc were dcLcclcd al 
con central ions above greening levels. 
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3.4.11 USTs 207.1, 207.2 and 207.3 

Tfiiik Product 

Hislorical ri:cord'> indicate ihcsc USTs coriraincd gJUDliuc and were prcscnl from 1982 lo 1996. Because 
the UST& wccc u&cd unhl 1996 and asconfimkcd by vjil aad giound water sample dala discussed below, 
MTBE was a componcnl of ihe gasoline. 

Soil 

Soil analvlLcal dala for ihe Building 207 area is po'vted PliUe 1 1 a. TPH a'v gasoline, benzene, lolueue, 
ethylbenzene. lotiil x^leaes, and MTBF ^vere detected m soil saniplcvcolleeled bold during ihe 2004 Data 
G jfi'v Inve&ligation aad during pre'vious lavcvligalions. TPH as ga&oliae and benzene were detected as 
high Jii 3.100 mg/kg and 1 mg/kg al Boriag'v 207EX 12 and 207EXI4. respeclively, sampled ra 2004 
iilong the soulhern border of ihe 1996 excavalioa. Although exc jvjiion rcmediiil acnons were performed 
m 1996 aad 1993, some soil with pelroleuni hydrn^carboas wa'v nol exc jvaled. \\ shown on Plate I 1 j, ihe 
I wo e tLC avail on sdtd nol adeqiialel^ meel on iheir common boundary and ihe 1996 excjv Jlion did nol 
eMend far enough lo ihe south or easl. Mosi of ihe currenl cleaaup level e^ceedances in ihis iirea are ihc 
resull of chjnge^ in screening levels since the lime the excavalioa^ were performed. The soil sample 
analylical resulls suggesi ihal pelrolcum hydrocarbons la soil do aol extend very far beyond ihe previous 
excavation acej'v. 

A^discu'vsed in Sections 3.3.3 and 3.3.4, ihc 1996 excavation wa'v backfilled wilh LTTD soil. As 
discussed m ihe Dala G jp'v Investigation. I wo of ihe soil piles used a\ backfill for ihe 1996 excjv Jlion 
coalained 0.043 and 0.122 mg/fcg benzo(j)pvreae^ exceeding the mo'vt conservali've screening level of 
0.027 mg/kg. LTTD soil was not used to backfill ihc 1998 excavation. 

A^ discussed in Seclion 3.3.2^ aconcrete-encarfd, fiber opiic condjil passes through the 1998 excavation. 

The soil beaeath ihe conduit was aol removed because ihe conduit was believed lo be loo fragile 
Therefore^ a small volume of soil ihal contains detections of petroleum h^drnKarbons below cleanup 
levels (Section 4.0^ Table 3( but above screeniag leveK may slill be prcvenl beneath the conduit 
Coa'vervativelv a'vsuming the volume of yjil cemainiag lo be a matLimum of I feel wide by 5.5 deep 
[depth to groundwater al thiu time] miau^ 2 feel [the apparent depth of the conduit] by I 14 feet loag, the 
volume of soil is assumed lo be approximately 20 cubic yards (cyf. Consideriag thi'v relatively small 
volume of soil is currently beneath Miisna Streel aad assuming the slreel will remain for the foreseeable 
future, and concealration^of COCsdo nol exceed soil cleanup levels identified for the Sue. no funher 
mvestigalioa is proposed Jt thi^ time 

GronndwateF 

As shown on Plate I la, various groundwater monitoring welK, piezometers, and HydroPunch bonngs are 
loc Jled la and downgcadieni of the UST 207 area. Quanerly groundwater moailoring of all wells and 
piezometers in the Building 207 area has been discontinued except for Well 207GW03. Gasoline, diesel^ 
fuel oil, and VOCs, except for carbon disulfide, were not detected above reporting limits. C iirbon 

disulfide was detected at 1 .5 |Ag/L. but rs a n alu mil y -occurring compound commonly delected m marsh 
environments. 

To assess currenl ground\vater conditions, groundwater samples were collected during the Dala Gaps 

Invesligatioa at Borings 207HP100 through 207HP103,2O7SB 104. and 207SB 105. The resulls are 

posted on Plate 12a and coaceatration contours have been added for gasoline, benzene, and MTBE. 

G jsoline and benzene were still present al concentrations as high as 2,100 and 3.4 f.Lg/L, respectively, at 

Boring 207SB 105, located along the southern edge of ihe former fuel islaads and 1996 excavation. At 
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Boring 207HP 100, MTBE wj'vdciccicd us high a^ 1.400 f.Lg/L. jlongwiih 560 ng/L of an unknown dicscl 
range TPH and 17 i^g/L of lolucnc. 

3.4.12 Former Building 33 Area 
Tfiiik Product 

No Lccords of USTs or abovc-gioLind fuel or oil 5lDr[igc laaks arc known lo z\i\X. However. asdis:u5:^d 
m Section 1.2, hiMoncal rccordi ladicale ihc former Building 38 buildings were idenlified as aa oil 
slalion and later as a gas station. Therefore, various fueK and oils are assumed to have been used and 
scored in or ad]aecnt to the buildings 

SoU 

Durmg ihc Dala Gaps Investigation, soil samples were eollerled from Borings 3SSB 100 through 
3SSB 103^ oriented in a line aloag llie reported fnnner Inxialioas of ihe buildings. The analytical results 
jre polled on Plale I la. Various PAHs. TPH as fuel oil and in the diesci range, and metaK were delected 
m soil samples from all four borings. The number of compounds detecled and the concentrations 
decreased wjlh depth. In addition, chemicals wilh concentrations exceeding screening levels occurred 
predominant! V in shallow soil samples from the middle two borings. This suggesis that the majority of 
releases that occurred in the Building 3S area occurred at or near Building Z'A-A. and the Garage. 

Groiindwaier 

During the Data Gaps Investigation. groundwater samples *ere collected from Bonngs 3SSB 100 through 
3SSB 103, oriented in a line along the reported former Inxiations of the buildings. The analytical results 
are posted on Plate 12a. Viirious PAHs. toluene, and meliils were detected m ground \vater samples from 
all four bonngs. In addition, 1,2-DCE were detected m the northern Bonngs 3SSB100 and 38SBIOI, and 
TCE and vinvl chloride were detected in the northernmost Bonng 38SB 100 As wilh the distnbution of 
chemicals in soil discussed above, the number of compounds detected, the detected concentrations, and 
the number of screening level exceedanccs were higher in the center two borings {3SSB 101 and 
3SSB 102) located at Building 38-A and the noilhern end of the Garage relative lo the outer borings 
{3SSBI00 and 3SSBI03). The detection of TCE and its biodegradation daughter products cis- iind trans- 
1,2-rxrE, and vinyl chloride in groundwater beneath Building 38 suggests the use of TCE as a cleaning 
solvent, even though TCE, 1^2-DCE. and vinyl chlonde *ere not detected in the overlying soil samples. 

3.4.13 Site Conceptual Model 

Petroleum hydrocarbons and petroleum related chemicals have been released from USTs. associated 
piping, onz sump, and related surlace spillage in the Building 207/2 3 1 Area. The affected jnits include 
vadose zone soil and groundwater in the Pill and Shallow Sand units. 

For the Building 22 8 and 231 area, soil and groundwater chemical concentration contour maps indicale 
ihal petroleum hydrocarbons released from source areas was carried northward with groundwater flow 
along the water table through permeable historic fill placed above the Bay Mud and n^ccasional Shallow 
Sand units This would account for contaminants present at depth <5 to 10 feet bgsf as lar north as Doyle 
Drive. The extent of chemicals in vadose zone appears to extend to Gorgas Avenue and possiblv beneath 
but not north of the Do vie Dnve/Highwav 10 1 overpasses Groundwater samples were collected from 
Borings 231SB I 11^231SB1 12, and 231SB I 13 indicate that petroleum hydrocarbons in ground\vater 
extend only as far north as the southern border of the Southern Do vie Drive/Highway 10 1 overpass. 
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Hisloric groundnalcrdala of ihc two liUcrmcdialc Sand wells dew rigradicnl of [he Building 231 area 
UST^ indicalra ihal ficlrolciini h^drnx: arbour were dclcclcd briefly wirhjn ihc InlcnucdJalc Sand, bul 
con ccalralio a ■> decreased lo noa-dclcci aflcr 2002 iPlalcs 15 and 16). This is probably due lo ihc upward 
hydraiific grjdicnl bclwccu ihc shallo\v and inlcrmcdjalc ground wjJcr zonc^ moving \v Jlcr from ihc 
mlcrmcdialc zoac Jnio ihc shallow zone ihroiigh ihc break in ihc Bay Mud aqLiilard where USTs23l .4 
ihrough 231 .7 were previously localed and removed. 

The cMcul of pcirolcuin hydrocarbons La soil in rhe Building 207 area is limiled lo small foclioas on ihc 
edges of ihc previous 1996 and I99S excavarions ihal were nol cMcnded far enough lalcrall^ lo remove 
all soil conlammg COCs above eurrcnl clcjnup levels In groundw Jlcr. peirolcum hydrocjrbons. 
Lncludmg MTBE.c^lcnd from ihc fonner Building 207 USTs do^vngradicnl norlh lo Mason Sircel. 
Hisloncal sampling of shallow monilonng \vclls localed north ol Mason Sircci in Crissy Marsh indicaled 
conccnlralionsof peirolcum hydrociirbons were below aclion levels al thai nine and ihc sjinpling was 
disco mi nucd. 

Chemicals released lo surface soil can be Iransporlcd js suspended paniculales or as a dissolved phase in 
surface water runoff, ihen discharged into surface waler bodies ihrough slorm drains or sheet runoff. 
Chemicals can also migralc downward ihrough ihe vadose zone soil column lo shallow ground\valcr. 
These chemicals may also adsorb lo soil pariiclcs as ihcy migralc do\v award, depending on the chemical 
and ihc soil lype. Therefore, Jl the source area. chemicals m jy be found ihroiighoul ihc soil profile. 
Once ihey reach shallow groundwjlcr, ihe chemicals will migrjlc as a dissolved phiise, in ihe direction of 
downgradicni groiindwarcr flow {northerly) lo cvcnluah^ discharge inio San Francisco Bay. These 
compounds may migrjle as a scparalc free phase or dissolved in ground waler, allhough free phase 
peirolcum prnsducl has nol been reported in an^ monilonng \\c\] durmg sampling al ihe Sile. As ihe 
groundwalcr level flucluales {in response lo recharge or lack of recharge from lainfall) and as water is 
drawn upward by c jpilfar\' forces in ihe soil, chemicals in groundwalcr can adsorb onto soil particles jusi 
above ihc waler labtc in (he capillary fringe. Even ihough the S hal low/In lermcdi ale Aquilard was 
breached by ihc c^cavalion ai ihc former USTs 231.4 ihrough 231 7, thus priividing a polcniial conduit 
fordown\vard vcrlical migration^ co ace niral ions have allcnualcd because of ihc upward hydraulic 
gradient from ihe Inlermcdiale Sand lo ihc Shallow Sartd. 

On the basis of ihisconccpiual models chemicals in ihe source areas would be cxpcclcd ihroughoui ihc 
soil profile and in shallow grouadwarcr. IDowngradicnl of ihe source areas. chemicals would onl^ be 
e\pcclcd in capillary fringe soil and in groundwalcr. 

Based on the results of ihe Arsenic in Groundwalcr Tech Memo {MACTEC. 2006) ihal further cvalualed 

the picsence of arsenic in ground\valer and its relalionship lo petroleum hydrnrtfarbons, soil types, and 
groundwater chcmislr^ al the Building 207/231 Area, and two neighboring CAP siles — the Building 1065 
Area and ihe Commissary/PX Area, ihe following conclusions provide a framc^vork for ihe conccpluaf 
mniidel of ihe nature and ctLlcnl of arsenic conlaminalion in shallow groundwalcr al the sile: 

• Reducing conditions are preseni in shallow groundwalcr al the Building 207/23 1 Area: 

• Petroleum releases appear lo be a primary faclor that creates reducing conditions favorable lo 
dissolving arsenic from iron-o^ide soil coalings into groundwater; 

• Once ihc arsenic dissolves into groundwater, arsenic con central ions remain relatively stable over 

lime, and 

• When ihe petroleum source and reducing conditions abate, arsenic conccniralions may tend lo slowly 
decrease due io dilution, dispersion, and transport. 
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4.0 SUMMARV OF SITE RISKS 

This sccliou summarizes ihc Remedial Acrion Objccli'vcs, dcvrlopmcnl of cleanup levels based on hjman 
hejilh arid ecological concern ^^ and soil and ground water remcdij] iinils (areas where cone eulralions of 

chemicals of concern exceed cleanup levels). 

4.1 Remedial Action Objectives (RAOs) 

RAOs are slaLcmenlsof ihe general goals of an enviionrikenral cleanup. For ihe cleanup lemedies lo be 

conducled al ihe Building 207/231 Area, RAOs include ihe following: 

• PiDlection of human health and ihe environinenl; 

• Cost -ef fee live cleanup of Ihe Sludy Area consislcnl wilh lis polcniial land use; 

• Recycling c:icavaled mulcrials sjch as concrete and a'vpball lo the exieni praclicable^ 

• Compliance wilh Slale and Federal environmental law^, 

• Consislency of ihe selecled correcli've action allernarives al ihc Sludy Area wilhlhc overall 
Iransformalion of ihe Presidio inio a nalional park sile; and 

• Preference forpennaneni ("clean closure") remedies whenever praclicable, cosl-effeclive, and 
consislcnl wilh curreni or aniicipaled land u^. 

4.2 Development of Cleanup Levels 

This :^clion discusses cleanup IcvcK ihal were developed and used lo idenlify Inincalions \Mlhin ihe 
Building 207/231 Area ihal m jy require polenlial correcli've aclion based on chemical conccniralions 

incjsifrcd in soil and ground wjler during previous mvesligalions \i\ ihc Sue. 

Cleanup levels for pelroleum-relaled conslLlucnls in soil jnd ground\viiler al ihe Presidio were onginally 
developed m ihe Fuel Prodiicl Aclion Level Dcvelopmenl Report (FPALDR: MW. !9y5c]. In Order No. 
9&-070 {RWQCB. l9V6f.thc Regional WalerQu^itily Conlrol Board. San Francisco Ba^ Region 
(RWQCBf adopled ihc FPALDR soil clcjnup levels as Sue Cleanup Requircnienls (SCRs) for pclrolcum 
hydrocarbons and relaled consliluenis in soil al ihe Presidio. Since ihc issuance of ihe FPALDR and 
SCRs, cleanup levels for ihe Presidio have been proposed in ihe Dcvelopmenl of Prcsidio-Wide Cleanup 
Levels for Soil, Sedimcnl,Groundwaler, iind Surface Waler^ Presidio of San Francisco^ California 
(Cleanup Level Dnxiumenl, EKi. 2002: Tuhh 7-6 Rev\s^d May. 2006). This documcnl was developed by 
ihc Trusi in consullalion wilh ihe NalionjI Part Service <NPS)^ ihe C aliform j Enviriinmenlal Proleclion 
Agency, Dcparl men I ofToAic Substances Con Irol (DTSC). ihe RWQCB.ihe LTnilcd Slales 
Environmenlal Proleclion Agency (USEPA), and communily members of ihc Resloralion Advisory Board 
(RABf. For pelroleum -relaled consliluenis, ihe SCRs for soil arc proposed js Presidio-wide cleanup 
levels. For n on -pelroleum -relaled consliluenis, ihe cleanup levels were derived in ihe Cleanup Level 
Documeni and proposed as Prcsidio-wide cleanup levels. 

The Cleanup Level Documeni idenlifies several sleps lo select appropnale sile- specific cleanup levels 

(£A"f 20tJ2, Ttihlf 7-6 Revfsetl Miiy. 2006\ This includes idenlificalion of ibe following: impaclcd 
media, predominant soil lilhologies, planned human land use, planned ecological land use, whether 

pelroleum-relalcd chemicals are presenl. and resources lo be protected. The mosi sinngeni (lowesl) of 
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ihcv levels were sclccrcd as she cleanup level for each chemical of concern (COC) in soil and 
groLiad water ihroughoul ihe Sue, and are U) media-specific {i.e., idenlified for bolh soil and 
gTGLiadwaler), 12 f local ion -specific {i.e., ideanfied considcnng resources and planned land uses al the 
Building 207/231 Area), 13) chemical-specific (i.e., idenlified for each COC delected ai ihc Sue); and (4) 
deplh-specific (i.e., idenlifced considering ihe vertical location of ihe detected COC). 

4.2.1 Applicable Soil Cleanup Levels 

For soil^ the mosl stnngcnr (lovvesl or most conservative) cleanup levels were selected based on potealial 
endpoinis {e.g., proleclion of hjman health, ecological receplors, and water quahly) and polenlial 
restoralLon of the Crissy Mar'vh and Tennessee Hollow Riparian Corridor wilhin ihc Site discussed in 
Section 2.3.2. 1 js follows: 

• Proleclion of Hum jn Health, Residential Use - Planned Ijnd Lise Jt ihe Building 207/231 Area is a 
rikitLlure of residenlul and commercial/recrejlionat {EK!. 2002, Tuhh 7-6 Revtsed May. 2006). The 
more sinngeni residenlial cleanup levels were selected as cleanup levels for human health. 

• PLOleclion of Ecological Receplors. Buffer Zone/Special-Slaljs - Planned ecological use al the 
Building 207/231 Area is a mixture of buffer zone and special -si al us species {EKi. 2002. Table 7-6 

Revised May. 2006). The more stringent special-slalus species cleanup levels were sclecled as 
cleanup levels for ecological species. 

• Proleclion of Saltwater Ecological Receplors - The saltwaler ecological protection zone eslabhshed 
under RWQCB Order SCR R2-2003-OOSO iPlates2 and la^RWQCB. 2003) mcludesihe nonhern 
portion of ihe Site nonh of the Doyle drive overpass. There is also a possibility ihat ihe Cnssy Marsh 
area may be extended jusi south of Building 23 1 {Plates 2 and 3a; BBL. 2U04). Sediiikeni cleanup 
levels for ihe Colma formahon were selected as cleanup levels for proleclion of sallwaler ecological 
receptors where poinl-of-compliance con central ions iPOCCs) have nol been established. 

• Protection of Freshwjter Ecological Receplors- The fresh\vater ecological proleclion zone 
established under RWQCB Order SCR R2-2003-OOSO (Plales2 and 3a. RWQCB. 2(?['.?K encompasses 
mosl of the s^iulhern porlion of the Site. Reuse plans for the zone include restoration of ihe 
Tennessee Hollow drainage corndor ihrough this area. The drainage corridor will include a 
freshwater siream that \\i]\ traverse the ecological proleclion zone and discharge inJo <he tidal 
wetlands of Cnssy Field. Sediment cleanup levels for ihe Colma formalion \vere selected as cleanup 
levels for protection of fresh\vater ecological receptors where poinl-of-comphance concern rat ions 
(POCCs) have not been ealabhshcd. 

• Protection of Ground waler al Drinking Water Levels - For petroleum relaled const ituenis in soil, a 
deplh lo ground waler of less ihan 5 feet was assumed to evaluate the leaching potential from soil lo 
groundwater al dnnking water levels. 

• Metals Background Con central ions for Colma Formation - Background ihreshold melals 
concentrations for Colma formalion were also used to assess metals concentrations (EKI. 2002, Tubie 
7-6 Revtsed May. 2006). The most sinngeni of the applicable cleanup levels listed above was 
selected as the cleanup level for each chemical, or in ihe case of melals, ihe background concenlralion 
for Colma formation was selected as the screening level if il wasgrealer ihan the other more stringent 
cleanup level. If ihe background threshctd value was higher than the mosl stringeni cleanup level for 
a given metal, ihen the background threshold value was used as ihe cleanup level for ihal metal. 
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• There jrc several chcmtcal^ lha( hate been dclcclcd in soil al (he Silc for which Presidio- spec [fie 
cleanup levels have nol been developed. For ihcse chemicals, eaviroujncnlal screening levels (ESLs) 
developed by ihc RWQCB {2005). were applied ascleanufi levels for ihis invesligalion, in jccordancc 
wilh Ihc Cleanup Level Documcal {EKi. 2002. Tab!e 7-6 Rci-ss^tf May. 2006). The ESLs mcorporale 
ihc following endpomJs of concern; hiiiikaa heallh, ecological prolcclion.grouiidvvalerqiialily, and 
surface nalerquahly. Presidio -specific cleanup leveK and ESLs were nol available for 1.2,4- and 
1.3,5-lnniclh^lbeiizeae. so USEPA Region 9 Preliminary Remedialion Goals {t.'5EFA, 2004) 
proreclive of human health were sclcclcd as cleanup levels. 

• The chemical 2-hexaiione does nol have an eslablishcd cleanup letel or an ESL. Based upon physical 
properties and ihe limiled lo^icity dala, 2-henanonc appears lo be similar to MIBK wilh respect ro 
both physical priiperhea and loxicily. Tlierefore, ihc ESL forMIBK was used as a surrogate cleanup 
level for2-hc^anonc. 

Table 3 presents the :^lecled cleanup levels for soil al ihc Building 207/231 Area. 

4.2.2 Applicable Groundw ater Cleanup Levels 

For groundwater, the mosi stringent {lowest or most conservative) clean jp levels were selected based on 
potential endpoints {e.g., protection of human health, ecological reccplors. and water quality) and 
potential restoration of the Crissy Marsh and Tennessee Hollow Riparian Corridor within ihc Site 

discussed in Section 2.3.2.1 as follows: 

• Pioleclion of Hum an Health, Drinking 'A^'alcr Levels - The Building 207/231 Area is localcd within 
the Northeastern Groundwater Area and Crissy Field Ground wjlcr Area of the Marina Groundwater 
Basin. The groundwater is a possible source for municipal water supply and surface water 
replenishment, although ihc ground \v ater is not currently used as a drinking wjler source and it is 
unlikely ihjl groundwjier within the Crissy Field Area could be used for potable purposes because 
pumping groundwater would likely cause seawaler intrusion and land subsidence {RWQCB. 2003). 

• Protection of Freshwater Ecological Receptors- As discussed abovc^ the freshwater ecological 
proteciion zone established under RWQCB Order SCR R2 -2003 -C>080 <Plme5 2 and 2^. RWQCB. 

2DU3) encompasses most of the southern ponton of the Site. 

• Protection of Saltwater Ecological Receptors- As discussed above, the saltwater ecological 
protection zone established under RWQCB Order SCR R2 -2003 -C>080 <Pljles2 and 3a, flVV^CB, 
20U3) includes the norlhern porlion of the Site nonh of the Doyle drive overpass. There is also a 
possibility thai the Cnssy Marsh area may be extended just south of Building 231 (Plalcs 2 and 3a^ 
BBL. 2004). 

• For chemicals for which Presidio-wide cleanup levels have not been established, RWQCB 2005 ESLs 
were used as cleanup levels. For human heallh. Maximum Contaminant Levels {MCLs) for 
groundwater were selected as cleanup levels where available forCOCs, for COCs that did not have 
an MCL. nsk -based values were selected as cleanup levels. For freshwater toxicity, these cleanup 
levels compnse ESLs for protection of aquatic life or surface wafer. 

Table 4 presents the selected cleanup levels for ground water at the Building 207/231 Area. 
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4.3 chemicals of Concern 

Conccnrranonsof dclcclcd chcnibfials were compared lo ihc applicable aclcclcd cleanup IctcK presented 
in Tables 3 and 4 rcvpcc Lively, for soil and grouudwalcr, in order lo Jdenlifv chcinicals ihal \vcrc prcvcnl 

jl ihc Silc al levels ihal coLild poleriliallv pose risk lo hum Jii heatlh, (he efinronmein. or drinking walcr 
qualily. The following secljons describe ihe chemicals of concern (COCsj ideulified in soil and 
groundwater al the Sire ihal csceed cleanup IctcK. 

4.3.1 chemicals of Concern in Soil 

The chemicals Ihal c>ic{:al cleanup levels in soil include: 

• TPHs -TPH js gasoline, dicsel. and fjcl oil^ 

• VOCs-BTEX.MTBE.PCE.TCE.broinobenzcnc, vinyl chloride^ 

• P.^Hs - unlhraccnc, bcnzo(a)anlhracene, benzo<a)pyrcnc^ bcnzo(b)fliiorjnlhcnc^ 
bcn;o(b+k)fljoranlhcnc. bcnzo(k)fluoranlhene, chr^scnc, fluoranlhene, phcnanlhrene, and pyrcnc; 

• Melals- arsenic, chromium, coball, lead, mercury^ nickel, silver, and zinc^ and 

• Pesiicidcsand PCBs -4.4^-DDD and Arochlor 1016. 

TPH, BTEX. and MTBE are likely prescnl in soil from pasi fuel and wawe oil spills from vehicle 
mainlcnancc or sloragc jcli vines, releases from former fuel dislribiilion syslem (EDS) lines, abovcground 
slorage lanks <ASTs), underground sloragc lanks (USTs), and jIsg may be con) jminanis in debris fill 
raalerial. Accordingly. TPH, BTEX, and MTBE have been relaincd asCOCs. 

Because PAHs are a componeni of pelroleum hydrocarbon fuels, and (hcrefore may be prcrnl as a rcsull 
of releases of pelroleum hydrocarbons, all PAHs ihal exceed cleanup levels have been regained as j COC. 

11 should be noled ihal PAHs such as bcnzo(a)pyrene could also be derived from other sources such as 
asphafi fragmenis thai may be preseni in rhe debris fill al rhe Sue. 

The VOCs PCE, TCE. bromobenzene^ and vinyl chloride may be associaled wilh minor use as cleaning 
solvenls. Melhylene chloride (MeCII is a common laboratory conlaminanl and lis occasional dclcclion is 

considered suspecl iind unreliable. 

Mclals ciin be dented from pelroleum hydrocarbons as Irace consliluenls in fiicKor in wasle oil, from 
pasi vehicle maintenance aclivilies, or from pasi blacksmtlh achvilies al ihe Sue. Metals may also be 
from non-native fill and anthropogenic debris. Lead is ihe primary meial ihal etLcccded cleanup levels. 
Lead was delecled from lo 12 feel bgs with enceedances ranging from lo 7 feel bgs. Lead 
con cenlral ions ihal were derecled below 7 feel bgs typically ranged near ihe background threshold levels 
cslabhshed by EKI m ihe Cleanup Level Document {EKI. 2002. Tobk 7-6 Rev/acJ Mny. 2006). The 
locations and depth al which lead was near background ihreshold levels appears lo be localed in nalive 
materials (Plates I la and 1 lb). Soil bonngs 230SB 101 and 3SSB 102 both had delect ions of lead above 
cleanup levels in the soil samples collected al 3 feet bgs, which were located in fill material and fill 
material in bolh locations extends lo appro^ii mutely 3.5 feet bgs. Soil samples col tec led at 5.5 feel bgs 
and deeper were below the background threshold concentration of 7.5 mg/kg. with the exception of 
230SB 101 at 10 feet bgs, which ^vas delecled al 12 mg/kg It appears concentration s of lead greater than 

12 mg/kg are assH:»ciaied wilh fill material or former site operations. 
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The dcplh, conccnlralions, and iDcalionsoF ihc COCs in soil arc ^ovvn on Plalcs 17a and 17b. 

rcipcclivcly.for rhc Building 207 and Building 23 1 Areas. Scclioa 4.4 furlhcr discusser ihc COCs in 
soil. 

4.3.2 chemicals of Concern in Groundwater 

The chcjni{:al5 ihal exceed cicaaup IctcK in grouadwalcr include: 

• TPH^h -TFH js gasoline, dfescl. and fjel oil^ 

• VOCs-BTEX,MTBE,broinobcnzene. 1^-DCA. U-DCB. PCE. TCE. aad vinyl chloride^ 

• PAHs - bciizo(a)iialhracene. benzo(jtpvrciic, bcnzo<b)fluoranlhcac^ bciizo{b+k)fluoranlhcac^ 
ben;o(kjfluoraalhciic, and chryscnc, iind indcno{l^^3-cd)pyrcac, 

• Mclals- ar^hcnic, lead, nickel^ vanadium, and zinc^ and 

• PCBs-Arochlor 1016. 

TPH, BTEX. and MTBE were relaiacd as COCs because ihey were delected above cleanup levels aad 
appear lo be preseni in groiiad water from pasl releases from ihe fuel and \vasle oil USTs formerly localed 
al Ihc Sue. 

As discussed above. PAHs and meials are associated vvilb ihe use of fuels and oils. The non-fiiel VOCs 

are probably assncialed wilb ihe use of cleanmg solvents used in mainlenance of ihe vehicles aad 
equipmeal. .All PAHs, meJals, and VOCs lha( exceed cleanup levels have been retained as COCs. The 
Arochlor 1016 is probably assH:»cialed with ihe \vaste oil UST. 

As described above, arsenic \vas derecled m ground\valer above cleanup levels al isolated Inxialioas. 
Arsenic is not believed ro be prescnl from a release of meials from past use of ihe Sue for storage aad 
dislnbnlion of petriileuin fuels or for mainlenance of vehicles. In 2006, ihe Trust conducted a study lo 
further evaluate the piesence ol arsenic la groundwater and its relationship to petroleum hydrocarbons. 
soil types, and groundwater chemistry at the Building 207/2 3 1 Area, and Ivn'o neighboring CAP sues — rhe 
Building 1065 Area and (he Commissary/PX Area. The results of this study were presented in the 
Techisicat Memoitindiim. Evalt'olion o^ At seine and Oliiet Metoh in GronisdwciTeriii Three Coni^clive 
Aclioii Plan Sues. Ptesuho ojSun Fmnciscu {Arsenic in Grouad water Tech Memo: MACTEC. 2006}, aad 
considered m the development of corrective actions for groiiad water contamiaation at the Site. Based on 
results of the sludy, arsenic is believed to be present in grouadwalcr al elevated concentrations at these 
sites primarily due lo degradation of petroleum hydrnxiarbons in saturated soils at or downgradient of a 
petroleum hydrocarbon release (e.g., from former petroleum storage and distnbutioa facilities at the 
Building 207/231 Area). It appears that arseaic is being mobilized from its adsorbed state on the iron 
coatings of soil particles due to more strongly reducing conditions imposed by the binndegradiUion of 
petroleum hydrocarbons present in saturated soils where petroleum releases nDccurred. To a lesser degree, 
arseaic may tend to mobilize into shal[o\v groundwater due to Inxially reducing conditions caused by 
degradation of organic matter m the underlying Bay Mud. In addition, once the arsenic dissolves into 
groundwater, arsenic concentrations remain relatively stable over time. When the petroleum source and 
reducing conditions abalc^ arseaic concentrations may tend to slowly decrease due to dilution, dispersion, 
aad transport. 

Therefore, arsenic in groundwater is retained as aCOC and will be analyzed in conjunction with 
associated redox parameters (indicators of reducing conditions) under the proposed corrective action 

alternative monitoring program for purposes of further evaluation coasistent with the Arsenic m 
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GroLindwalcr Tech Memo (.MACTEC. 2006) and adjaccnl former Building 1065 and Commis&arv PX Silc 

CAP!^{MACTEC.20U5 T&R. 2UU4). 

The lH:»calJD[L& jnd coriccnlrahori& of ihc COCs in ground walcr above cleanup levels are shown on Plates 
ISa and ISb. respeclively forlhe Building 207 and 231 Areas. Seclion 4.42 further discus^^a ihe COCs 

m groundwater. 

4.4 Identification of Remedial Units 

This scclion dcscnbe'v ihc area'v where COC^ were delecled al conceulralions ihal exceed cleanup leteK 
in soil and groundwater Based on ihe occurrence of COC'v exceeding cleanup leveK, five remedial unils 
were idenlified, comprising seven areas of soil conlammalion and four areas of ground waler 
conlaininalion as sho\vn on Plales 19a and I9a^ rei-peclively for ihe Building 207 and 231 Areas. The 
remedial unil^ al the Sile are described as follows 

• Former BuifdinE 2D7 Area (Includins Former Building 20S Surnp> — T\vo areas of soil 
conlammalion co-localed with an area of groundwater conlammalion {Rale 19a). 

• Foimcr Buitdmg 3S- 3S-A, Garage Area — One area of soil conlami nation co-loealed wilh an area of 
ground waler conlammalion (Plale 19a). 

• Enisling Building23l Area — One area of soil conrammalion co-localed wilh an area of 
ground waler conlammalion iPlale 19b). 

• Exislin;? Building 228 Area — Two areas of soil contamination co-locared *irh an area of 
ground waler conlammalion iPlale 19b). 

• EMSling Building230 Area — One area of soil coni ami nation (Plate 19b). 

Former Building 271 Area — One area of soil conlaminalion to be addressed with Building 231 
remedial unil iPlale 19b). Al one location, soil and groundwater al ihe lormer Building 271 conlained 
chemicals delecled at cone en I rations slightly above cleanup levels (Plates 17a and 18a). The 
chemicals delecled were not reported significanllv above the cleanup levels, and rhcir mobility, 
dislnbulion, and frequency of detection are limiled and nol conccnlraled wilhin a given area. These 
chemicaK have a lower mobilitv relative to the mam pelroleum-relaled COCs preseni al the Building 
207/231 CAP Area (e.g.TPH and VOCs). As discussed previously, metal ■> and PAHs may be 
denved from pasi ■vile usage or from non-native fill and anthropogenic debns, and the concenlralion 
of lead delecled isconsistenl wilh olher such isolated enceedances al ihe Sue. In addition to the low 
concentralions. isolaled occurrences, and low inobilily, theirf exceed ances occur m locations near the 
Doyle Drive/Highway 10 1 overpa'vs \vhere soil may be removed during ihe planned fulure 
reconstruclion aclivitic'vof ihe overpass. For ihese reasons, a separate soil remedial unit was nol 
developed or carried through the evaluation of corrective aclion alternalives for ihis area. Correclive 
aclions for the Former Building 271 Area have been evalualed \vilh the norlhweslern ponion of ihe 
adjacent Building 231 Area that also extends under the overpa'vs (Plate 19b). 

For each of the soil and groundwater RU'v identified above, potential cleanup technologies will be 
screened and used lo develop correclive action alternatives ihal will be evaluated and compared in order 

to select a recommended cleanup allernative for each RU in Sections 5.0 and 6.0 of this CAP. These five 
RU Areas are further described below. 
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Former Building 207 Area (Incfuding Former Building 2I>8 Sump) — Two areas of soil 

con I iiin in ill I on in llus arf j jrc co-lnjcalcd wilh ju iircj of gioundwiilf r comaminaliori assoculcd wilh ihc 
former Building 2U7 USTi (Plalc 19a) Ji follows; 

Soil 

An area of soil wirh chemicals above cleanup levels are preseal ainag rhc edges of rhe previous 1996 and 
I99S etLCJV Jlions, and aa additional adjacent Jiea associated with ihe former Building 2ClS sump as showa 
on Plales 17a and 19a. In addition, the 1996 c^cavalion was backfilled wilh LTTD soil ihat contains 
COCs above cleanup levels consistent with ihe sallwaler and freshwaler prolecrion zones evaluated for 
the Sue: in addilioa, LTTD-lrealed soils is nol allowed lo be placed wilhin 50-feet of streams (RWQCB^ 
1^96). The combined soil subareas, ihe area of LTTD backfill, and ihe lormer Buildmg 208 sump area 
comprise rhe apprommalely 1,130 cubic yards of soil wilhia ihis RU. The majority of soil cental aing 
COCs above cleanup levels is Inxialed in the vadose zone from 3 lo 3.5 feet bgs associated wilh ihe 
Building 207 Area^ aad comprises approMmalely 1,100 cubic yards of soil. The COCs thai were deLccLed 
in soil al cone en I rations above cleanup levels in ihis Inihcalion include: 

• TPHs -TPH as gasobne. dicsel, and fuel oil^ 

• BTEX andMTBE, and 

• Melals- lead. 

Soil conlaming COCs above cleanup levels associared \nrh the former Building 20S sump is located in 
saluraled soil from 5 lo 7.5 feel bgs. and comprises apprommalely 30 cubic yards of soil. The COCs thai 
were detected above cleanup levels m ihis lH:»ca4ion include: 

• TPHs -TPHg. TPHd. TPHfo, and Unkno^^n TPH, 

• PAHs - beazo{a)pyrene; and 

• Melals-lead and zinc. 

The COCs rhal were detected in groundwater al concentrations above cleanup levels at Ihis area occur m 
the shallow aquifer at depths ranging from 7 to 16 bgs, and include: 

• TPHs -TPH asgasohne; 

• Benzene aad MTBE: 

• PAHs - beazo{a)anthracene, benzoia)pyreae^ ben zo{b)nuorant bene, beazo(b+k)fluorantlienc^ 
ben zo(k|fluoran then e, chrysene. and indeno(l_2^3-cdfpyrene, and 

Former Building 38, 38- A, Caruije Area — The soil RU at this area is co-located with a groundwater 
RU associated with use of the fornici Building 38, 38-A aad garage areas iPlate 19a) The soil RU is 
located beaeath and arouad the focnier garage in unsaturated and saturated zone soils between 0.3 and 10 
feet bgs, aad comprises approximately 670 cubic yards of soil. The COCs that were delecled m soil at 
concentrations above cleanup levels include: 

• TPHs -TPH asdiesel and fueloili 
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• PAHs - amhraccnc. bcn;ci(j)aiilhraccric^ bcrizo{a)pyrcnc. bcnzo(b>fluoramhciic, 
bcn;ci(b+t)flLioraiilhcnc. bciizd(k)fluorarilhciic, chijscnc, fluoramhcuc, phcnanlhrcuc, and pyrcnc; 
and 

• Mclals- arsenic, lead, and zinc. 

The co-localcd shiillow grouudwalcr RU occurs al dcplhs rjnging frani 10.5 lo 12 feci bgs, and 
cricompasi-cs ihc former Build Lug 38 garage, 38- A, Jiid ihc aoulhcasi portion of former Buildiag 3B The 
COCs thai were dclcclcd in groundwater al cojicculralLou^ above cleanup Icvcli include; 

• VOCi- lolucac and vjnyl chloride; 

• PAH'v - beazola)anthraceiie, benzoia)pyrcnc^ beiizo{b)flLforanlhcne, bcnzo(b+k)nuoranlhcnc, 
bcn;o(k|fluoraatheiie, chrysene. indcno{l,2.3-cd)pyrene; and 

• Melals- arsenic aad nickcL 

Esislips Huildipg 231 Area — The solI RU ar this area isco-locared \nrh a groundwater RU a&sociaied 
wilh Jhe former Building 231 U ST s (PI ale 20b). The soil RU I'vlorialcd froni riorlhof ibc hislonc wall lo 
below the Soulhcm Do^le Drive/High way 101 Ovcrpa'>&, easi of Halleck Street, and wcvt of Building 
230. encompassing Buildiag 231 , ihe former locations of the USTs a&socialed with Buildmg 231 , and an 
adjacent area to the wesl al the Former Building 27 1 Area {Platen 20b and 19b). Due to technical 
con^trainla a&sociated wilh 'vitmg and operating investigation equipment near enisling road\va^ structures 
below the Southern Doyle Drive/Highway 101 Overpa'vs, ihe e^lenl of contaminalion in ihe northern 
portion of this area and south of former Bu tiding 2D7 are unknown, and will be assessed in cnxirdinalion 
with the Doyle Drive reconslniction efforls The soil RU is located in unsaturated and saturaJed zone 
soik between 0.5 to 10 feet bg'v, and comprises approximately 7,200 cubic yards ol soil. The COCs ihal 
were detected in soil at conccntralions above cleanup levels include: 

• TFHs -TPH m the ranges of gasoline, diesel, and fuel ci\. 

• VOCs - BTEX. methylene chloride (McCI). PCE. and viny] chloride; 

• PAHs - benzo(a)pyrene. bcnzo(b|fluoranthene, and ben zolb+kffluorant bene; 

• Metals- arsenic. chromium, coball, lead, mercury^ nickel, silver, and zinc; and 

• Peshcidcsand PCBs -4,4^-DDD and Arochlor IOI&. 

A co-ln^caled shallow groundwater RU n^ccurs at depth'v ranging from 8 to 24 feet bgs is located from 
north of the histonc \vall to bcto\v the Southern Doyle Drive/Highway 101 Overpass, east of Halleck 
Sireet, and casi ol Building 23 1 and the former Building 23 1 {Plate 1 9b J. Current ground waler condilions 
below the Southern Doyle Dnve/Highway 101 Overpass are not known due to technical constraints 
associated \Mlh siting and operating equipment around existing roadway structures, so the nonhern extern 
of this area is nol known, and will be assessed m coordination wilh the Doyle Drive reconstruction 
efforts. The COCs thai were detected in groundwater at concentrations above cleanup levels include: 

• TPHs -TPH in the ranges of gasoline^ dicsel^ and fuel oil; 

• VOCs- BTEX, bromobcnzcnc, l^-DCA, PCE. and TCE; 
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• PAH^ - bcrizo{a)anlhracciic, bcnzo<a)pyrcric^ bciizo{b)fljoranlhcnc, bc[izo(tH-k)ni]oran[licnc, 

bcn;ci(k|fluoramhciic, Jiid chryscuc, 

• Mclals- lead, nickel, 'variadium, arid zinc, and 

• PCBs-Arochlor 1016. 

Esislips Bnildrne 228 Area — The soil RU Jl ihis arra isco-lijculcd wirh a ground walcr RU asschzjalcd 
^Mlh ihc rornici Building 22S USTs (Plalc 19b). The areas of soil ciinl JiningCOC'v above cicjaup IcvcK 
aic locaicd bciwccn historic Build mg 228 aad ihc hisionc wall within rhc excavation associated wirh ihe 
former 228 UST'v IPI Jle 19b (, and jiisl south of Building 228 wilhm an area ihal formerly conlained a fuel 
distribution ■vyslcm (FDSJ line The norlhern soil RU is located in unsjturalcd and ^aluraled soil bel\veen 
I lo 1 ] fcc[ bgs, ajid compni-cs approximiUely 120 cubic yards of soil. The COCslhal were delected in 
soil al concentrations above cleanup levels in ihe Northern Soil RU include: 

• TFH js gasoline, dicsel. and fuel oil^ 

• Elhylbenzene, and xylenes. 

The COCs that were detected in groundwater at concentrations above cleiinup levels m the Northern Soil 
RU include: 

• TPH js gasoline, dicsel. and fuel oil^ 

• Elhylbcnzene, and ^vlcncs; 

• 1,2-dichlorobejizene U>2-DCB). and 

• Nickel. 

The boulhern soil RU is located immed Lately south of Building 223 wilhm the former exc jvjtion 
associated with the FDS lines, and is located immediately jdjaceni to and beneath the south side of the 

historic Building 228 Soil contamination is located in vadose zone soil at 6 Icet bgs, and comprises 
apprommatclv 30 cubic yards of soil. The COCs that were detected in soil at concentrations above 
cleanup levels in ihe Southern Soil RU include; 

• TFH in the dicsel and fuel oil ranges. 

The co-located shallow groundwater RU occurs at ii depth of 16 ft bgs. and extends from north of 
Building 22S to south of the historic wall, within the excavation associated wilh the former 228 USTs 
(Rate 19b) The COCs ihat were detected in groundwater at concentrations above cleiinup levels include; 

• TFHs -TFH as gasoline. dicsel. and fjcl oil^ 

• VOCs- l.2-DCB;and 

• Melals- nickel. 

EsislJDB Buildipg 130 LQadinc Dock — The s^iil RU at this area is assocuted with railroad activilies 
conducted east of existing Building 2 3D. which includes ii portion of the rarlioad spur (Plate 19b). COCs 
above cleanup levels occur in vadose zone soils between 3 to 5.5 feel bgs adjacent 4o and just east of the 

Final 

KB6ii42_FL[iaicAP[iDc HACTEC Engineering and Cnnsulting. Inc 46 

□ [■Db<r IV.2UD7 



Summary of Site Risks 



building, and compnsc approMinalcIv 400 cubic yards of soil. The COCslhal *crc delected in soil at 

concemraliou'v above cleanup leveK include: 

• TPH^ -TPH in the diesci and fuel oil ranges^ 

• PAHs - accnaphlhylene. bcnzo(j)anlhiacene^ beiizo{a)pyrenc, bcnzo(brf]uoranlheiie, 
bcn;o(b+k)flLiocanrhcnc. and pvrene, and 

• Melals- lead. 

Groundwater was uol sampled m thi'v area, however, soils were sampled unlil saturated soils were 
encounlered al 10 feet bgs, and no COCs were detected above cleanup levels. Therefore^ this is the only 

soil RU Jl the Sue ibat ls nol co-localed wilh a ground wjler RU Howc'ver. because ground waler has nol 
been siimpled wilhin ihis RU to verify there have been no impacls from COCs in soil, ihe correclive 
action allernalLves for ibe Building 230 RLI nill include groundwater sampling and monilonng js under 
the other RUs wilh known con lamination. 
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5.0 SUMMARY AND EVALUATION OF ALTERNATIVES 

This sccliou prcvnls ihc siimmary and cvaluiilion of corrccrivc action allcrnalivcs for ihc 50JI and 
groLiridwjicr RUs dcscnbcd in Scclion 4.4 and shown on Plalcs 19a and 19b wilhjn rhc Building 207/231 
CAP Arc J. Trench locahoris jnd soil aiunplmg daufrom ihc subsurface gcojrchacologfcal survey 
conducted Jl ihc Sire m Jiinuary 2006 lo as&css polcnlial cullural jnd/or hisloric resources m ihis iirca 
pnorlo implcmcnialion of ihe selected correclive ac[ion allcmaljvca are also slio\ta on Rales 19a and 19b 
{ASC £ MACTEC. 2006). 

This scclion is organized as follows: 

• Scclion 5.1: Idenlificalion and ScrceniiiE of Porenliaf Remedial Technologies — Describes rhc sile- 
specific considcrahons, arid idenlifies arid screens fiolcnlial renicdiiil lechnologies for each of ihe soil 
and groimdvh'aler remedial uiiils based on ihc ihrec inilial evaluation crilcria of effect ivcncss, 
implemenlabihly, and relalive cosl. 

• Scclion 5.2: Correclive Aclion Allcrnalivcs Considered — Describes the correclive aclion 
allcmalives considered for each remedial unil ihal are assembled from ihe range of remedial 
lechnologies retained m ihe initial screening. 

• Scclion 5 ^: Crilenafor rhc Evaljalion of Correclive Aclion Allernatives — Descnbes the critena 
used lo evaluate each alternahve in lermsof ils ability lo meel ihe evaluation crilecia of cfferlivcacss, 
implcmenlabilily. and cost, and achieve ihe Remedial Aclion Objeclives {RAOsf dcirfiribcd in 
Scclion 4. \. 

■ Scclion 5.4: Evaluation of Corrective Aclion Altcrnali'vcs — Evaluates and compares the correcrive 
aclion allemalives considered For each remedial unil based on how nell ihey meel the evatiialion 
crileria and achieve RAOs as summncized m Table 5. 

• Scclion 5.5: Recommended Correclive Aclion Alternaiives — Presents ihe ralionale for selection of a 
recommended corrective aclion allernalive for each remedial iinil based on the evaluation and 
comparison of allcrnalivcs as summarized in Table 6. 

5.1 Identification and Screening of Potential Remedial Technologies 

This scclion identifies SEle-specific con sideral ions and screens Ihe potential soil and groundwaler remedial 
technologies that could be applied as pad of correclive aclion s to address ihc contaminants m the remedial 
units (RUs) identified in Scclion 4.4. and shown on Plates t9a and 19b. 

5.1.1 Site-Specific Considerations 

The following sile-specific considerations (resources, potenlial future uses, and programmatic data issues) 

for the Building 207/231 CAP Sue were considered m the screening of potential technologies and 
development of corrective action alternatives as follows: 

• Cultural Resources : Potenlial impacts lo cultural resources thai may be present within these RUs 
dunng implementation of corrective action alternaiives would be minimized by requiring 
archaeological moniloringdiinng inlEusive activities to prevent adverse impacls. The resulls of the 

subsurface geoarchaeo logical survey conducted al the Sue in January 200& did not identify significani 
artifacts of archaeological research value (.ASC £ MACTEC^ 2006). 
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■ Hislcric Resources : PolcnlJal impacls on hi'vloric resources ihjl nu^ be prescul wilhin ihesc RUs 
(i.e.. Building 22 S and ihe udjaccul hi'vloric wall) wnirld be mrligalcd by developing Jiid 
rcco mm ending correclive jclion iillernalive^ for ihe^c RU'v ihal woutd nol adversely affecl their 
inlegrily <e.g.^ capping instead of cxcavalion). 

• PolenlJal Crissy Marsh and Teiines!>ee Hollow Rlpa^^an Corridor E:t pan sions : Cleanjp levels 
proleelive of these folenljal liilure iii-es as well as currenl usc^ were developed and used lo define 
remedial unils and correclive jclion jllern alive ■>. In addition, a range of backfilling options ihal 
would aecommodale ciiirenl and polenlial fulure uses were developed jnd cosled for each RU as 
appropriate^ and include; iA( Backfill Qplion A — Open cxcavalLon with semi-permanenr drainage 
system to prevenl overflow ^vilh slnbilizaliiin'resloralion of the excavation area and replacemenl of 
e^iisling rojdwjys as necessary, (Bj Backfill Qplicn B — Parhal backfill of excjvation lo above water 
■ able and slabilizalion wilh materials (such as sand and dune grasses) compalible wilh future 
reslorarion and replacemenl of enlisting rojdways as necessary, install semi-permaneni drainage 
system: (C) Backfill Option C — Complete backfill of excavation and restoration of silc to match 
enlisting grade and conditions and replacement of existing roadways as necessary. 

• Replacement of the Doyle Drivc^ighway 101 Overpass: Corrective actions to rcmediale 
conlaminalion and replace roadways and associated structures under existing site conditions were 
considered, as well as for the potential Doyle Drive replacement alternatives. 

• Arsenic in Groiindwaler: As described in the Arsenic in Groundwater Tech Memo (MACTEC. 2006), 
elevated dissolved arsenic concentrations in shallD\v groundwater are likely the result of genxihemical 

changes caused by locally reducing conditions from degradation of organic matter in the underlvmg 
Bay Mud and degradation of petroleum hydrnxiarbons Therefore, although no formal arsenic 
groundwater remedial unit has been established for the Site. groundwater monitoring for arsenic and 
associated paramelers is included in the corrective actions for the Site. 

5.1.2 Identification and Screening of Polentral Remedial Technologies 

The three initial evaluation cri ten a of effectiveness, im pie men lability, and relative cost are used to screen 
potential remedial technologies identified for the five RUs identified for the Building 207/231 CAP Area 
as follows: 

Effectiveness refers to the ability of a technology to address: 1) the estimated area or volumes of media 

requiring remediation to meet the RAOsj 2) the potenlial impacts to human health and the environment 
during implementation; and 3) the long-term rehabihly and proven history of the technology with respect 
to remediating the types of chemicals and site conditions within each remedial unit. 

Iiiipiemenfiibilty 

Implement ability refers lo both the technical and administrative feasibility of implemenling a particular 
remedial technology, including: I Hhe likctihood of obtaining permits and approvals from regulatory 
agencies, 2) the availability of appropriate Treatment, storage, and disposal facilities, and 3} the 
availability of Ihe equipment, materials, skilled workers, and other resources. 

Relulive Cost 

Relative cost includes the anticipated order-of-magnilude capital, and operation and maintenance lOSM) 
costs associated with implementing a particular remedial technology. This criterion e'valiiates whether the 
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capilal arid ofcraling costs of JmplcnicnlEng ihc Icchnology arc low, moderate^ or high as compared lo 
olhcr applicable Ice hno logics. RclalLvc costs arc csliinalcd based on experience on similar pmjecis, 

engineeriagjiLdgnicnl, and remediation icchnology dalabascs. RequLred expeadilurcs arc cornpared 
against ihe polentia] beriefils of each technology, and can be used lo chminarc options thai arc 
siibslanli ally more expensive than other icchnologics ihal provide ihe same level of prolcclion. 

The polcniial remedial technologies thai are considered m the screening include: 

• No aclion^ 

• Land use conlrolsi 

• Capping! 

• Escavalion of soil wilh ex silu soil Irealmcnt; 

• Bxcavalion of soil wilh offsite disposal; 

• Iri silti soil and groundwalec icedlJiienl, and 

• ExiracLion and e^ situ gcound\vatec trealmenl. 

The remedial technology scrccmng fn^cuscs on pelrolenm-relaled COCs present within ihe RUs (c.g.^ T[*H 
and VOCa) ihal are the primary COCs in Icnns of their dislribulion and frequency of deleclion, and docs 
nol specifically consider Irealmeni of inorganic conlaminanis (e.g.. ihe metals arsenic, lead, zinc) for the 

following reasons: 

• Melals in Soil: As described in Section 4.3. 1, [bete are isolated occurrences of melals in soil above 
cleanup levels in each of ihe RUs. Wilh ihe exception of arsenic (Seclion 4.3.2 ( whose presence m 
groundwater is primarily due to mechanisms related to the presence of reducing conditions rather than 
a release of sile-relaled arsenic contamination in soils based on the results of the Arsenic in 
Groundwater Tech Memo {MACTEC. 2U06f. metals in soil do not appear to have impacted 
groundwater, and their distribulion and frequency of detection is limited. There are no readily 
available, proven, and implemcntable remedial technologies for treating is^ilatcd occiiirences of 
metals in soil In addition, melals m soil are unlike organic compounds that can vaponze and migcjie 
to the surface and present potential exposures, and the majority of the surface area of these RUs are 
covered by cxisling pavement or buildings which effectively eliminate the cxposuic pathways to 
subsurface melals. Therefore, rcmediat technologies specific lo metals in soil are nol evaluated 
further, and il is assumed the corrective action aEtcrnatives that may be implemented to address 
petrol cum -related COCs in soil would address isolated occurrences of metals in soil as well (e.g., 
capping^ excavation). 

• Metals in Groundwater: As described in Sections 4.3.2, arsenic and other metals were detected in 
groundwater above cleanup levels at isolated locations. As described in ihe Arsenic in Groundwater 
Tech Memo {MACTEC. 2tJ06). elevated dissolved arsenic concentrations m shallow groundwater are 
likely the result of geochemical changes caused by locally reducing conditions from degradation of 
organic matter in the underlying Bay Mud and degradalion of petroleum hydrocarbons. Therefore^ 
although no formal arsenic groundwater remedial unit has been established for the Site, arsenic will 
be retained as a COC for groundwater and concentration trends will be monitored under each of the 
corrective action allernatives that may be implemented to address petroleum -related COCs in soil and 
ground water for purposes of further evaluation consistent with ihe adjacent former Bjilding 1065 and 
Commissary PX Site CAPs {WAC7"EC, 2004b. T£R. 2004). Other metals detected in groundwater 
above cleanup levels will also be monitored under the corrective actions for the Site Remedial 
technologies specific to arsenic or other metals m groundwater are not evaluated further at this time. 
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The polcnlial remedial Jcchnologics for soil and groiiridwarcr coulamirialcd wclh pclrolciim -related COCs 
arc described and screened below based on iheir effecliveue'vs. iinpleTncnlabiblv, and relative cosl. These 
discussions indicate whether each Icchnology i^ either resinned for further consideration, dc ehininaled 
from further consideration as components of the polential coireclive action allem all vcs described in 
Seclion 5.2. 

5.1.2.1 No Action 

The "no action" Icchnology assumes no corrective actions of any kind would be implemented to address 
the presence ofcontaminanls m soil or griiiind water. No action is not aniicipaled to be effeclive or 

administratively implemenJable for soil and ground \valer RUs within ihe Building 207/23 I CAP Area Ihal 
conJain COCs above cteanup levels; however, il is included m the evaluation as a baseline for comparison 
to other alternalives. There are no cosis associated with implementing no aclion. 

:\'oAclioti is reliiiiied Jor J'aiiher coutUtertilion Jor both soil ifiiJ j/'i'njjr/h'Wf j HV't as ti catrective 
iiclioti iiUenuilive. 

5.1.2.2 Land Use Controls 

Land use controls (LUCs) refer to administrative restrict ions on the potenlial future use of land based on 
the levels of contaminants that may be left onsile at concent carlo ns greater that allow loc unrestricted use. 
The Trust generally does not consider LUCs by themselves to meet the cleanup goals for sites \vhere 
conlammated materials remain left in-place and potentially exposed. LUCs rest net future sile use and 
future site activities m order to limit exposure to COCs left m place or to ensure the effectiveness of the 
selected sile remedy. Plate 1 shows the designation of Area A and Area B at the Presidio. The Building 
207/231 CAPAreaRUs are Inihcaled in Area B of the Presidio. Existing and planned land uses in Area B 
are directed by the Trust through Us comprehensive land use and management plan, the Presidio Trust 
Management Plan (PTMP) {TrUsI, 2002). LUCs in Area B are managed in accordance with the Presidio 
Trust's Land Use Control Masler Reference Reporl (LUCMRR) 

The LUCMRR serves as the Trust's overall implementation and enforcement plan to meet the 
requirements of State of California requirements and ^5.1 I of the Consent Agreemeni (DTSC. 1999). The 
LUCMRR provides the framework to LUC managemeni in Area B and describes the prnxiedures ihe Trust 
will use to track, implement and enforce LUCs at remediation sites in Area B where LUCs are pan of the 
selected remedy For each individual sile identified as requiring a LUC, a site-specific addendum lo the 
LUCMRR will be prepared. Each site-specific LUCMRR addendum will include a figure that empfo^s 
GIS CH>:»rdinates and depicts the site location and nearby aiea, and wilt summanze the site history, the 
specific COCs encountered al the site, the actions taken to remediate the site, the in-place management 
system (such as containment ^ the levels and general locations of COCs lemaining at the site that required 
the implementation of the LUC. and site-specific restrictions for that LUC area. The site-specific 
LUCMRR addenda will be added to the Trust^s GIS system that serves as an informational database for 
all remediation sites *nh LUCs in Area B of Ihe Presidio. In addition, these site-spccific addenda will 
discuss restricted or prohibited land uses at the site and nn^ special requirements (e.g., health and safety 
requirements) if the area is disturbed in the future. The LUCMRR idenlifies ihe content requiiements of 
site -specific addenda. 

As a federal agency, Ihe Trust is required under NEPA to consider the potential environmental impacts of 
any project, plan^ program, or action at the earliest stage of planning and before implementation. The 
Trust carries out this obligation using a project review process that screens proposals for compliance with 
NEPA/NHPA <"N^), and other such laws and regulations The Trust's N' compliance process screens 
every proposed action in Area B at the Presidio (e.g., fence post installation, tree Inmmmg, native plant 
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rcworalion, building rcuovaliori, and building drmoljl ion (. The N^ compliance process (i.e., project 
review program) if, a firsl slep lo iniurc ihal Tryvl sluff i& aware of known con lam in all on and asiociared 
LUCs in ihe vicinily of projecl siles. This review prnxies'v, hy scrulinizing ihe allrihulesof ihc project sile 
jnd ihc proposed action^ can be uirf^d lo iilerl Trusi staff lo known and remedialed hazardous sub'vtancc 
■vites, as well as LUCs. 

In jddihon, for any Area B projecl mvolvmg con'vlruclion, excavation, or subsurface work, ihc Trust 
requircv nol only N" clearance bul also a Excavalion Clearance Pennil For any projecl. ihe perniil 
process requires Prelimmarv DesLgn. PrelimLnary Plan Review, Design Developmenl, and Permit Plan 
Review and approval. Here loo, ar the earliest slage of projecl planning, ihe Trust projecl manager^ 
ten am. or user is provided wilh an informalion checkfisl wilh key information aboul the projecl site, 
including any LUCs. The Trusi will use ils projecl perniil process lo nolify and require adherence by 
projecl proponenis to any LUC reslriclions and requiremenrs. Bolh ihe Trust's projecl review and project 
permilling programs will include a link (i.e .in bnlh ihe standardized N" projecl screening form and the 
project pcrmii checklist f lo the Trusl'iGIS syslcm con laining complete LUC site informaLion. 

In general, LUCs in Area B of ihe Presidio are intended lo fulfill the following goals: 

• Mainlam protection of human heallh and ihe environmeni; 

• Preveni inappropriale land use of ihe properly conlaining residual conlaminalion in soil or 
ground waler, 

• Assure thai informalion aboul ihe properly conlaining residual conlaminalion in soil or ground waler 

IS available lo ihe local governmeni or ihe public, 

• Ensure thai long-lemi niiligalion measures and moniloring requiremenis are carried out and 
mainlained; 

• Ensure thai the mlegrily and slabilily of ihc remedy (implemenled corrccLive aciion allcmalivc) is 
mainlained; 

• Ensure thai subsequeni properly owners or iransfcrees have a duly lo assume any responsibility for 

requirements or reslriclions perlaining lo ihe residjal conlaminalion in soil or ground waler when the 

property is iranslerred: and 

• Ensure thai appropnale regulalory agencies will be contacted prior lo a change in land use or change 
lo ihe sc lee led remedy 

If LUCs are implemented al ihe Building 207/231 CAP Area, Ihc Trusi will uuderlakc ihe procedures 
below to ensure ihal ihe approprialc LUCs are adhered lo by preseni and fuure owners and ua^rsof ihe 
Sile: 

• Prepare a Sile-Specific Addendum lo LUCMRR - This site-specific addenda to the Trjsl's 
LUCMRR will be specific lo ihose porlionsof ihe Building 207/2^1 CAP Area where LUCs are 
incorporated into ihe selecled remedy. Each sile-specific LUCMRR addendum will include a figure 
ihal employs GIS coordinates and depicts ihe site localion and nearby area^ and will summarize the 
sile history ^ the specific COCs encoiintered at ihe sile, ihe actions laken lo remediate ihe sile. ihc in- 
place managemeni syslcm (such asconlainmeni), (he levels and general Inxialions of COCs remaining 
al the sile ihal required the implementation of the LUC. and site-specific reslriclions for ihal LUC 
area. The sile-specific LUCMRR addenda will be added lo ihe Trust's GIS syslcm ihal serves as an 
informational database for all remcdialion siles wilh LUCs in Area B of the Presidio. In addilion, 
ihese sile-specific addenda will discuss reslricled or prohibiled land uses at the sile and any special 
requirements (e.g.^ heallh and safely requiremenis) if the area is disturbed in the future. The Sile- 
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Specific Addendum lo ihc LUCMRR for rhc Building 207/231 Arca^ill be submilrcd wiih ihc 
Conalmclion Complcliori Rcpon for lhi& ■vile. 

• Projecl Pf rniil Process - In advance of implcmciHiilion, jII PrcHdio plans and projects in ihe 

VLCinily ol ihe Building 207/231 Areu will be screened by ihc N prn^ccvs jnd E^ciiviiliori Clearance 
Pennil {"dig pcnnil" process). Planmug/projecl propofieril'v will be uolified of ihe LUC'v specific lo 
ihe Building 207/231 Area. The Trusi \nll require adherence lo ihe resrrLclions and requiremenl^ sel 
forth in ihe Siie-Specific Addenduni ro ihe LUCMRR for ihe Building 207/23 1 Area. 

• LUC TrackiDi! in (he TrusCsGIS Dalabase -The Trusi will include LUC are a(s) for ihe Building 
207/231 Area m ihe G IS daljbj:^ ihal ihe Trusl is preparing lo mouilDr lis LUC ■vilc'v. Thisdalabase 
will be jvailabte lo Trusl slaff lo facililale deci'vion milking iind land use planning for Presidio siles. 

• Nolificalion and Anounl Monilorine - The Trusl ^vill prepare an annual Pre^dio LUC Repon (o 
confirm ihal land uses wilhin Presidio are consislenl wilh ihe reslriclions and requiremenlsof all LUC 
areas in Area B of ihe Preadio. The Trusl will provide DTSC and RWQCB wilh a copy of ihis 
annual repon. In addilion. ihe Trusl will nolify DTSC and RWQCB of any proposed aclion ihal may 
dismpl ihe efleclivenessof ihe LUCs, and any proposed action ihal could aller or eliminale ifie 
conlinued need for LUCs. 

• Transfer of Ownership or Control - ThcTiusI will nolify DTSC and RWQCB of any aniicipaled 
Iransfer of ownership orconlrol of any portion of a LUC area in Area B of ihe Presidio. In Ihe eveni 

of a transfer of ownership or control of ihe LUC area, in whole or in pan, ihe Trusl will record ihe 
Presidio^s LUCMRR wilh ihe City and County of San Francibco Recorder's Office and ihe Federal 
General Services Agency (GSA Mo place subsequent Presidio owners or managers on notice of the 
existence of the LUC area. As part of the adminislralive transfer of ihe Site, the Trusl will nolify the 
subsequent owner or manager of ihe duty to comply wrlh ihe LUC and provide acurieni copy of the 
LUCMRR. 

LUCs are anticipated lo be effeclive and impleinenlable for soil and groundwater RUs wilhin the Building 
207/231 CAP Area, specifically for RUs ihal are less accessible and/or have low-level residual 
con lam I nation. The relalrve cosi of implementing an LUC is low. 

LUCs lire rettiijieitfot fimhei comUleriition for both soil tiiid groiiiidwater RUs in conibijiulioji with 
otliei remediai fecimologici. 

5.1.2.3 Capping 

Capping invoHes enher placing a synlbelic surface layer (geolextile orgeomembrane) or new soil cover. 

or enhancing or replacing an existing surface cover (soil, aaphall, or concrele) over a contaminated area as 
a barrier to (1) isolale and prevent exposure lo human and/or ecological receplors lo conlammanls in Ihe 

soil, and (2 ( minimize surface waler mfillralion thai could polenlially promote migration of contaminant 
sources in soil into groundwater. A cap would require long-term inspeclion and maintenance lo maintain 
lis mtegrily^ and inlmsive aclivilies within ihe capped area would need be adminislratively restricted by 
implemenling and mainlaining a land use conlrol (LUCf for the area. 

For all Soil and Groundwater RUs for which capping is implemenled, groundwater moniloring would be 

conducted at one or more downgradient well or piezometer location depending on RU-specific conditions 
in order to monitor concentration trends ol COCs and assess the effectiveness of the remedy The 
proposed Groundwater Monilonng Program is summarized in Table 7, and monitoring localioni are 
shown on Plate 21. 
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Capping IS aulicipalcd [o be cffccli'vc and imp Ic men I able for h>jI and groiiridwalcr RUs wilhin rhc 
Building 207/231 CAP Area, specifically for RUi ihal arc less accessible and/or have low -level residual 
com am I a al LOU. The relanvc cosi of ihis Icchnology is low, Cvpccially where an existing barner {e.g., a 
paved surface) can amply be improved upon {e.g., rescalcd^ palchcdf if ncccvsary. 

Cupping is reltihieit for jtinhei comiileralioii J'oi bolfi ioii unit groiiiidwalei RL's in coinbiiiuiion fifli 
otliei renietfiui fecimologici. 

5.1.2.4 In Situ Soil and Groundwater Treatment 

Trealmciil IcchnolGgies involve (he rediiclion of Ihe loxicily, mobility, or volume of COCs prcuni in soil 
or ground Wilier, in silu soil and ground waler Irealmcnl icchnologicv involve Ircalmenl in place m ihe 
sjbsLirface wilhoul cxcavarion or groundwater extraction, and for ihc COCs present withm ihe Building 
201/231 CAP Area RUspotcnlially include: 

• Bioremcdialioa lechnologics: biospargiag, bio'venling, and enhanced bio re medial ion with an oxygen 
release prnsdiicl' 

• Sparging and extraction techaologies: air spargmg, ozone sparging, aad soil vapor e^trjcli on: Jnd 

• Chemical oxidation techaologies: hydrogen peroxide and sodium persiilfale. 

These trenlment lechnologies could be implemealed as stand-alone lechnologics for soil conlamm Jlion 

only (single-phase), or could be implemealed to treal bolh soil and groundwalcr (dual -phase) in areas 
where these RUs overlap or are co-ln^calcd. 

Applicalioa of an oxygen release prodjcl (e.g.. Oxygen Release Compound [ORC*] or equivalent 
lechnology) is ihe only in situ treatment option relained for further coasideralion for co-Inhaled soil and 
groiradwjler conlamiaation based on (I) an ev alualion of ihe sile-specific effectiveness of ihe various in 
situ treatment lechnologics for the COCs present in ihc soil and ground waler RUs within the Building 
207/231 CAP Area, (2) results of ihe Phase II Inlerim Action Wort Plan lor Building \063 under [he 
Building 1065 Area CAP ihal selected oxygen release product as ihe mosi effeclive and preferred 
lechnology for the types of COCs present in these Ryjf. {MACTEC. 2004a\ and (3) consideralioa of the 
iinplemenlabitity and relative cosi of ihe various options. ForTPHg and VOCs in soil and groundwater 
RUs^ other bioremedialion and sparging and extraclioa lechnologies would not be as effective as oxygen 
release producis, and chemical oxidalion can impacl saturated zonz geochemistry and increase ihc 
solubility of metals in ihe subsurface. 

For Soil RUs wilh heavier-end TPH compounds such as TPH in the diesel and fuel oil range (which are 
ihe primary COCs \Mlhin ihese RUsMhal mainly n^ccur in unsaturated soils, typicaHy they can not be 
effectively trealed using the above technologies ihal rely on oxygen release products or volalihzalion 

(sparging, venting, vapor extraction). 

The oxygen release product technology could be applied via two different methods: (I) application and 

mixing within saturated soils in the excavation botlom as pan of the excavation technology descnbed 
below, and (2) in silu injection beneath the surface using injection wells, as follows: 

Annlicalion Within Excavatioa : For RUs that will be excavated^ oxygen release product could be applied 
and mixed *ith soils wilhin Ihe lop several leet of the floor of the excavation to provide long-lerm 
treatment of any residual COCs in soil and groundwater. However, as described in Section 5. 1.2.7 belo*^ 
excavation into Bay Mud and significant dewalering has been demonstrated as effective for removal of 
petroleum-related sources and reduction of COCs in groundwater below cleanup Levels. In addition^ 
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placcmcnl of an oxygen rclcavc produci wilhjn rhc ctLcatalion results in lowering rhc pcrmcabilily of 
salLirarcd soiK, which would riol be desirable if ihc Silc fs restored j'> niar&h or riparian corridor. 
Therefore^ applicalion of an oxygen release produci wilhm e^cavalioaa is nol anlicipiircd lo be necessary 
aad 15 elimiaaled from fuel her consideration at ihi'v lime, bul would be coa'vidcced as aconlingcncy in ihc 
rield based on {]) polenhat Icchnical linkil Jlions of removing visible/ficld-mcj&iirablc organic COC 
con ram I a at Lon u&iag standard e^cavalioa and dewalenng Iccbaiques, and L2> RU-spccific reuse 
consideralioas {i.e., it would aol be considered for Backfill Options A aad B wilhia RUs where the Crissy 
Marsh orTHRC expansion may occur and ecological receptors could polenlially come la conlaci vvilh ihc 
oxygen release produci). 

Applicalioa Via laieclion : For RUs ihal will nol be e \c abated, on vgen release product would be applied 
■via lajeclion wells or jsing direct push technology (DPT) lo provide long-term in situ Ireatmenl of COC s 
in soil and groundwater over a pcrinsd of several monlhs lo several years. This technology would only be 
considered in combinalioa with cappiag of the Building 228 RU, which is a smaller-sized, mjccessLble 
RU where a co-located Grouad water RU occjrs directly upgradicnt of the Building 23 L RU thai could 
potentially be re-con lam mated if COCs are nol ircaLcd. 

Based on this technology's limited effectiveness in addressing the range of coataminants present within 
the large Building 207/231 CAP Area RUs, in situ treat menl is aol retained fordevclopinenl as a 

correclLve aclioa allemiitive. However, in silu injection of oxygen release prnjducl wilhm m accessible 
areas directly upgradieat of other RUs (i.e.. Building 22S RU) is retained as a component of the cappiag 
alleraalive for Jhis RU. 

Ill sHa lieiilmeiil iin'jis tin oxygen reletise proihicl /* eliiiihuifeif from fin lit ei consideialioti as ti slainf- 
iiione coireclive net ion aUenitilive. 'thislccfniolosy ii i eltimed for tipplicalioii via hi iilii hijedioii in 
combiiiiilioii wtli capping M'liereliie RL' /* itirecHy upgradicnt of other RL'i ii.c, Building 228 RU 
only}. 

5.1.2.5 Extraction and Ex Situ Groundwater Treatment 

This technology would be difficult lo implemenl wilhm the shallow aquifer within these groundwater 

RUs because it would have sigaificani impacts on the oagoing and planned operalioas and restoralioa 
activities within ihe Building 207/231 Area due lo inslallalion and operation of equipment that would 
remam in place and require monitormg and mamtenance as well as reuse/remjeclion of treated 
grouadwater wilhm ihis area. In additioa, its effectiveness in extracting aad Ireating low con central ions 
of COCs m groundwater for the subsurface conditions in this area (i.e., a shallow^ low-flow groundwater 
table) may be tiiniled, with a refatively high JssH:»cialed cosi 

Extraction and ex silu groimdfatei treatineiil it eliiii in at eil from fii niter consideration. 

5.1.2.6 Excavation and Ex Situ Soil Treatment 

E\ situ soil Irealineni lechnofogies treal conlammated soils afler the^ are excavated from the subsurface, 
aad mclude low-lemperature landf arming, ex silu soil vapor en I faction (SVE), biopiles, or low- 
temperature thermal desorption lLTTD(. Ex situ technologies have cerlaia advantages oter la situ 
melhods. such as easier verification samphag, grealer prnxiess control, and lower unit cost, and they caa 
be implemenled onsite or off site depending on sile-specific considerations. However, under current 
disposal market conditions in California. Ireating nonhazardous soils prior to offsite disposal to meet the 
acceplance crileria of a less expensive disposal facihty, whether performed onsile or offsite^ is nol cost 
effeclive. Construction and operation of a high-profile ex situ soil treatment unit onsite in public areas to 
address limited 'volumes of soil is not praclical or cost effective. Onsite slockpiling and trealment of 
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pcrrolciim-conlamiEialcd soil would also crcalc niiE&ancc i&sucs such as ■visual [mpacis and odors. There 
arc a IJniMcd auinbcrof offsilc facihlicv ihal will Ircal pclrolcum-conlamiajlcd soil prior lo disposal, aad 
iransportJlion lo ■viich facihljcs and Irralmcnl cosls arc high. 

Excaviilioii aiiifex iilii oiisHe or offtilc soiUmalmeiil is ciimiiialed fiom faith er coiisideialiou. 

5.1.2.7 Excavation and Offsite Disposal 

ExcavaliDU is a practical source rciikoval Icchaologv ihal would be applicable forlhc conditions al ihc 

Building 207/231 CAP Area. This icchaologv has been denionslraled as cffcclivc for remedialioa of 
COCs below cleanup levels in bolh yjil aad co-loc Jled groundwater RUs at I he adjacent Building 1065 
CAP Are J when dcwalcnng and removal of nil coiKamiaated soils above (or extending into( Ba^ Mud is 
impknienled {M-\CrEC. 2004b']. The majonly of coalamination at [his Site is located within ihe upper 
10 feet of the subsurfiice, which can be removed using conventional excavalion techaiques (e.g., 
excavators, backhocsf. These techaiques are capable of removing soil contaminalioa lo depths of 
apprommalcly 15 feel bg^ without shcnng, which is deeper than the mahimum anticipated depth of 
coiHamiaalion al each soil RU, lacl tiding any capillarv fringe or 'smear zone^ contankiualion The smear 
zone IS defined a'> a vertical horizon of pclroleum-relalcd coalamination that may occur at ihe saturated 
zone/water table interface. In ihi^ zone, petrol cum -related COC'v present in soil can be '■vineaicd^ up and 
down 'veveral feel of the soil columa due seasonal or other flue tuattoas in grouad water elevations. This 
smear zoae mav cMcnd several feel into the groundwater table^ and entead lalo the Bay Mud, which ads 
•^'-■,-^ barrier to lunhcr vertical migration of coataminaalsdue lo its significantiv lower permeability. This 
Bav Mud extends beneath the majority of the Site, and vanes from approximately S lo 15 feet bgs 
throughout the Building 207/231 CAP .Area as shown on Plates 6 through 10. Based on site data, the Bay 
Mud IS apprommalcly coincident with the water table and serves as an aquilard and barrier lo the venical 
migration of conlamiaanls. Therefore, contaminalioa appears lo be confined al this and olhcr adjacent 
sites {such as the Building 1065 CAP Area) to the silly sand and clayey sand that overlies ihe Bay Mud 
{MACTEC. 2004b). 

Smear zone coalamination is likely present within the Building 207/231 Site RUs. and mav continue as a 
source of contamination to groundwater if aot complctelv removed. Therefore, the excavations will be 
dcsigaed lo extend below the smear zoae into the Bay Mud aquilard to the extent that is lechaically 
practicable and/or necessary to remove pel roleum -related coalamination. This approach, whea combined 
with significant dewatenng ol ihe excavations with the mleal of rcmoviag the entire pore 'volume of 
impacted grouadwaler within ihe co-located groundwater RUs. is aalicipalcd lo be effcclivc and 
implement able for remedialion of both soil aad groundwater coalainingCOCs above cleaaup levels. 

Backfilliag Options 

In order to provide flexibilitv in planning for the potential Crissy Marsh expansion that may occur wilhin 

the Building 207/231 CAP Area, ihc folto\Mng three backfill options are considered for each RU; 

• Backi'iU OirUon A: Open excavation with semi-permanent draiaage system lo prevent overflow with 
stabi I ization/rcslo ration of the excavation area and replacemeni ol ctLi sling roadwavs as neccssarv, 

• EacktiU Opiion B\ Partial backfill of excavation lo abo've water table and stabilization with materials 
(such as saad and dune grasses) compatible with future resloratioa and replacemeal of exisliag 
roadways as necessary and sc mi -permanent draiaage system installed: 

• Eackltii Ofl/on C: Complete backfill of cxcavalioa and restoration of site lo malch existing grade 
and conditions and replacement of exist lag roadways as necessary. 
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EjLcavaliou and rrmoval of all pclrolcum-affcclcd 9>jls ro below ihc Fhincar zone: removal of groiindwalcT 
wilhin ihc cxcjvulion ihal may be impacted b^ linear zone cofi^aininalioii viadcwalenng, aoiI 
con firm alio ri samplmg, backfilling vu Options A, B, or C described above: aad grounds alec monjiocing 
to ■verify COCa arc below clejuup leveK and rhe soLirce of conlaminanla lo the ground\valer RUs hai been 
clinihnaled woLrld be consisleni ^vilh the proposed fulLire [and usesof ihc lot lowing RU^: 

• Foimcr Building 207 Area (Incliiding Building 20S Sump) Soil and Ground walcr RU E^cavalion 
and removal i& anlicipaled lo exiend inio ihc Bay Mud, and would extend laterally to e[Lcompa'>& ihe 
entire Soil RU. There arc ao lateral access limilahoas leg., buildmg'v, roadways, uhlilies, hislonc 
slrticturesf on the abilily to Lmplcmeal cxcavalioa for Jhts RLT This RU i'> withtn the planacd Cnssy 
Marsh cxpaa'vion area; ihcrefore BackFili Options A, B, and C will be considered and cosled for ihis 
RU. 

• Forme r Butlding 3S. 3S-A. Garage Are a Soil and Groundwater RU: E\cavation and removal is 
anlicipjted to extend into the Bay Mud, and would extend laterally ro encompas'v ihe enlire Soil RU. 
There are no lateral access limitations (e.g.. btitldings. road way ■>, uriliticv, hi'vtoric WruclLires) on the 
abiliry to implement excavation for ihisRU. This RU i'> within the planned Cnssy Marsh expansion 
area; therefore Backfill Options A, B, and C will be considered and costed for ihis RU. 

• Existing BLiilJing23l Area Soil and Groundwater RU: A portion of the soil RU extends beneath ihc 
foundation of existing Building 231 and abuts an hi'vtoric wall, both that are designated to be 
preserved. Therefore. excavation of soil from this RU would be conducted alter Building 23lis 
demolished to provide access to soils beneath the building foundation and the area between the 
foundation and wall. This RU is within the planned Cnssy Marsh expansion area, therefore Backfill 
Options A, B, and C will be considered and costed for this RU. 

• Exisling Building 22 8 Area Soil and Groundwater RU: A portion of the still RU abuts historic 
Building 22 S and extends benealh an historic wall, both that are designaled to be preserved. 
Therefore, excavation of soil from this RU could not be conducted without impacts to the structural 

integrity of the building and historic wall, and is not considered further. 

• Exisling Building 2 30 Area Soil RU: The soil RU is adjacent to Building 230 that is designaled for 
continued use. Therefore, excavation of soil from this RU would be conducted using methods that 
would mitigate impacts lo the building's siructural integrity. The approximate limitations on extent 
of over-excavation in this RU would be based on confirmation sampling as follows: (af Along 
railroad tracks (nonh-southf until cleanup levels are met, Iht To\vard Building 23C {west ) just under 
elevated loadmgdock if siructural integnty is not compromised, (c) Toward parking lot <easl) fill area 
just lo ihe site boundary. This RU is directly adjacent to existing Building 230 that will continue to 
be used <as described in Section 2.3. 1 as the Presidio Archaeology Laboralory) until Crissy Marsh 
expansion into this area is implemented in the future, therefore^ only Backfill Option C {complete 
backfill to match existing conditions) will be considered and costed for this RU in order to restore the 
site to current conditions consistent with continued use of ihe building. 

As stated above^ il is anticipated that conventional excavation and dewatering techniques would be able to 
remove the majority of petroleum -affected soils and groundwater within these RUs, including smear zone 
contamination that may continue to act as a source of contamination to groundwater if not completely 
removed. However, if excavation technologies cannot remove all petroleum contamination in and above 
ihis zone, prior to backfilling the excavation under Backfill Option C (complete backfill to match existing 
conditions), an oxygen release product (e.g.. Oxygen Release Compound |ORC | or equivalent 
technology as described in Section 5.1.2.4 above) could be placed and mixed within ihe top several feet of 
the saturated zone/water table inlerface to treat residual soil and ground water contaminants. Application 
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of an GtL^gcu release produci wilhjn cxca'valions is uol anrjcjf a[rd lo be rieccswiry in onlcr lo achieve 
cleanup levels Vh'ilhm ihesc RUi. Therefore, ihia lechriologv is nol included as ucompoueiK of rhe 
excavalion allernalLve al ihjs lime, bul nould be considered as a conlingcncv in ihe field bj:^d on 

(1) polenlial lechmcaj liinnalionsof removing vi si ble/ficid -measurable organic COC conJaminalLon using 
slandard etLcavalion and de watering lechmqucs, and (2) RU-spccific reuse con si derations <l c, il would 
nol be considered for Backfill Options A and B wilhtn RUs where ihe Crissy Marsh expansion may occur 
and ecological receptors could polenliall^ come in conlaci wilh ihc osygcn release product). 

Offsilc disposal of exeat alcd pelroleum -affected soils al an approved offsile disposal facihry is an 
effeclive and iinplemeiHable technology. Many differenl types of landfill disposal facilities arc available 

in CafiforniJ ihat accept petroleum-affected soils. 

For all Soil and Groundwater RUs for which excavation is impleinented, groundwater monitoring would 
be conducted at one or more downgradieni well or piezometer location depending on RU -specific 
conditions in order lo monitor concentration trend s of COC s and assess the effectiveness of ihe remedy. 
The proposed Groundwater Monitoring Program is siimmarized in Tabic 7. and moniloring locations arc 
shown on Plate 2 I. 

Exctivtilion ai}tl oJf'sUe ilitponii is retained for J'lii I hei cojisiiteraliou for nil Soii aiiif Groujid^'aler RUs 
(except iimccetiibie Haiittiiig 228 RV) in cambinatioii wilfi other lecbiiologiei. 

5.2 Corrective Action Alternatives Considered 

Based on ihe screening of potential remedial lechnologics for soil and groundwater at the Bit tiding 
207/231 CAP Area described above, the following corrective action alternatives have been assembled 
from the technologies retained for further consideration for evaluation and comparison for the RUs: 

{I) No Aclion; 

(2) Capping, Land Use Controls, and Giound water Monilonngj and/or 

(3) Excavalion, Offsite Disposal of Soil, and Groundwater Monitoring. 

The components of each of these three alternatives are described in the following sections. 

Groiiiidwatei MoiiUoiiiig 

GroLindwater monitoring would be included as a component of Alternatives 2 and 3. Table 7 and Plate 2 I 
present the Groundwater Monitoring Program for these alternatives for each of the RUs and corrective 

action altcrnati'ves as follows: 

• S LI liability of current wells for pre -con struct! on and/or post -con struct ion monitoring {e.g., detections 
of COCs above cleanup levels, Inincation with respect to remedial units at the Site, water-bearing 

zone/ a<f infer they arc located within), 

• Designation of wells to be abandoned during construction that arc nol suitable for use in Ihc 

mom ton ng programSj 

• Idenlification of wells to be installed dun ng con si ruction for the Post -Construction Monitoring 
Program; 
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• DcscriplLousof ihc Prc-Conilruclion arid Po'vl-Conilruclion Moriiloriiig Program Crilcria (c.g..COCs^ 
analyses lo be pcrfornicd, objcclivcsof ihc program, jnonilormg frequency jnd diiriHinn, jnd cnlcna 
For cr&sjlion of JUDmlonrig and abandDfimcnO. 

In general, ihc objcclivcvof ihc monironng program ■>, crilcru for ihcjrccs&alioa, jad idcalificalion of 
wells for jbjadonmcnl arc a^ follows (jnd arc dc^nbcd Ja further dclail in Scclioa^6. 1 and 6.5, and 

Tabic 7): 

• Ar'vcnic in grouadwiilcr iind associalcd redox parameters {mdicalors of rcduciag coadirions) will be 
included la ihc proposed corrcclivc jclion jllcrnalivc monjlonng program for ibc firsi year for jII 
ahcinaljvcsfor purposes of further cv jIu Jlion consislcnl wilh ihe Arscaic la Groundwater Tech 
Memo (MACTEC. 2006) aad adjaccnl former Building I065aad Commissary PX Sue CAP^ 

{MACTEC. 2004b; T&R. 2005). 

• Prc-Conslmclion Moailormg Program : 10 cxisEing wells ^selected due lo prior delec lie as of RU- 
specific COCs and/or arsenic above cicaaup levels) will be sampled during one round of jnonilonng 
(one eveni only) lo furlber establish prc-conslniclion baseline conditions of (1 ( RU-specific 

petrol cum -related COC concenLialion Ircads, and (2j Sitc-wJde aiscaic and associated redox 
parameter trends. 

• Fo St -Construe I lo a Moniloriag Program : 1 1 wells (5 existing wells and 6 new wells, I or more of 
which are Inincalcd downgrjdicnl of each RU. and I located upgradient of the Site) will be sampled to 
assess po si -co a struct id a remedy effect iveaess and achievement of cleanup levels as follows: 

Excuvtilioii Atieiiiative 

Year I — Monitor forRU-spccific COCs. arsenic and assocmtcd redout parameters on aqjarlerly basis 
(4 events). If COCs are not below cleanup levels duriag 4 consecutive monitoring events in the first 
ycar^ monitor semi-annually ibercafterfoi RU -specific COCs only. 

After Year I — Cease monitoring after 4 consecutive events during which COCs are detected below 
cleanup levels upon regulatory approval. 

Capping/ Land Use Conliot Aileninlffe 

Year I — Monitor for RU-specific COCs. arsenic aad associated redos parameters dunng one event 
(on an annual basis). Monitor annually thercjfter for RU-spccific COCs only. 

Years 2 tbrough 10 — Cease monitoring after 4 consecutive events dunng which COCs are detected 
belo\v cleanup levels upon regulatory approval. 

• Wells Targeted for Abandonment/Destruction: Table 7 and Plate 21 identify (I) the 40 existing 

wel I s/piezo meters thjt are not suitablv located for pre- or post-coastructioa monitoring, and Q) tbc 7 
eiiisting wells that are aol suitably located for post -con stniction monitoriag, that will be abandoned 
during construction and implementation of the recommended corrective action alternatives upon 
regulatory approval. Well abandonment will be performed in accordance with State of California 
Water Well Standards and DPH requirements, with the exception of using neat bentonitc to backfill 
the hole because this material would be more compatible with future restoratioa of tlic Crissy Marsh 
than concrete. 
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For purposes of developing cosi esrimalcs^ llic following groundwater monilonng and sampling program 
w j'v jssumcd: 

• Excavation Allcrnali'vc: GrouridwiUcr ■samples including QAfQC samplcv (duplicalcv, cquipmcnr 
blanh^ and Irrp blanks) will be collcclcd on aqiiarlcrlv basis for ihc 1'^ vcar^ arid semi-annually 
forlhc 2"'' jnd 3'° ycjrs For petroleum -related COCs (e.g.. TPH. BTEXf. if coricenlraMoris arc 
below cleanup IcteK for four consecutive sampling rounds, il is proposed ihal monilonng for 
Ihose COCsceasr. Arsenic and associJled redo^ paramelers wiH be monilorcd for four sampling 
event sonl^ in the lirsl year to evaluate if cone en tral ions show trends jnd lo refine the conceptual 
modef for arsenic in groundwater. Ground walcr elevations will be measured during each 
sampling even! in nfl monitored wells. 

■ Capping and Land Use Control Allernativc: Groundwater samples including QAiQC samples 
{diiplicales, eqiiipjnenl blanks, and trip bl jnks) ^vill be collected on an annu[il basis for IC years. 
For petroleum-relaled COCs (e.g., TPH, BTEX (, if concentrations are below cleanup levels for 
four consecutive sampling rounds^ it is proposed ihal monilonng for those COCs cease. Arsenic 
will be monilored for four sampling evenlsonly in ihe first year lo evaluate if concentrations 
slio\v trends and to refine the conceptual model for iirsenic in groundwater. Groundwater 
elevations will be measured dunng each sjmpling event in all monitored wells. 

Consideration of Cultural Resources, Historical Resources. Potential Criss'y Marsh and Tennessee Hollow 
Ripurian Corndor E^panslons, Replacement of the Doyle Dcive/Hi|!hwav IQI Qveipass 

The following resources and potential future uses of the Building 207/231 CAP Site were considered in 

the development of corrective action alternatives as follows; 

• Cultural and Historic Resources : Potential impacts on cultural and historic resources that are 
known to be or ma^ be present within these RUs during implementation of the corrective action 

alternative (e.g., intrusive activities m the Building 22 S and adjacent historic wall area) would be 
minimized by (1) conducting a pre-const ruction archaeological invest igjtion {described in 
Section 2.4); (2) requiring archaeological monitonng during intrusive activities to prevent adverse 
impacts; and (3 1 developing and recommending corrective action alternatives for RUs with 
identified historic resources that would not adversely affect their integrity {e.g., capping inslead 
of excavation). 

• Potential Cnssy Marsh and Tennessee Hollow Ripanan Corridor Expansions : Cleanup levels 
protective of these potential future uses as well ascurreni uses were developed and used to define 
remedial unils and corrective action alternatives. In addition^ a range of backfilling options that 
^vauld accommodate current and potential future uses were developed and costed for each RU as 
appropnate. and include: Backfill Option .A — Open excavation with semi -permanent drainage 
system to prevent overflow with stabilization/restoration of the excavation area and replacement 
of existing roadways as necessary; Backfill Option B — Panial backfill of excavation to above 
water table and stabilization \vilh materials {such as sand and dune grasses) compatible with 
future restoration and replacement of existing roadways as necessary and installation of semi- 
permanent drainage system. Backfill Option C — Complete backfill of excavation and restoration 
of site to match existing grade and conditions and replacement of existing roadways as necessary. 

■ Rcptaccment of the Doyle Drive/Highway 101 Overpass: Corrective actions to remediate 
contamination and replace roadways and associated structures under existing site conditions were 

considered, as well as for the potential Doyle Dnve replacement alternatives. 
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The apphcablc RUs and RU -specific considcralionsforcachof Ihc allcrnalivcs arc summanzcd in rhc 
fohowing lablcs: 



FORMER BUILDING 107 AREA (INCLUDING FORMER BUILDING 208 SUMP) 


ALTERNATIVE 1 


ALTERNATIVE 2 


ALTERNATIVE 3 


No Ac lion 


Cappinc^ Land Use Controls, 


Excavation^ OFf*dte Disposal of 




Groundwater Monilorbie 


Soil, Groundwater Monitoring 


INCLUDED FOR 


EFFECTIVES IMPLEMENTABLE 


EFFECTIVE & 


COMPARISON 


111 Criss^ Marsh Expansion Dn^cs Nol Occiirf 


IMPLEMENT ABLE 


PURPOSES 


• RU occurs in onca naved area and is nol 


• RU occurs in oitcn naved area 


(Noi Am LCI paled lo 


adiaceni lo anv siiuciures. Exisiins: 


and is nol adjacenl to anv 


be Effective or 


pavcmenl over ihis RU could be improved 


slrLiclures. This RU is 


[mplemcn tabic fiojn 


and maialained as jcap. 


accessible for exc aval loii. 


an AdmJni&lralive 
Perspective) 


• A lonEi-lerm LUC cojid be imrlemenled 
Lo mainlain currcat uses of this area if 


• All Backfill OriLOJis would be 
applicable. ThisRU is wilhin 




Ciissy Mai^h expansion does aot occm 


ihe Cris'vy Marsh cxpan'vion 




• GroLfndwaler monilorinE: woufd be 


area. 




included for ihis RU lo nkonilor 


• G rou nd w aier mon i loii n e. wou Id 




coacealralbou Ireudsof COCs and assess 


be included ForlhisRU to 




Ihe effechvencssof ihc remedy. 


verify exca'valion inlo Bay Mud 
removed the source of COCs m 
soil thai iscurccnllv causing 
exceed anc e ■> of c lean u p 1 cvel s 
rn groundwater. 
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FORMER BUlLD[NG3a.38-A,AND GARAGE AREA 


ALTERNATIVE 1 


ALTERNATIVE 2 


ALTERNATIVE 3 


No AclioB 


Cappins, Land Use Conlrols^ 


ExcavalioD, Offsite Disposal of 




Grounds ale r Mimihirin^ 


Soil, GrnundH'aler Monitoring 


INCLUDED FOR 


EFFECTIVE & IMPLEMENTABLE 


EFFECTIVE Si 


COMPARISON 


(If Cn'vsy M jfvh E:ipan^un Docs Nol Ckeur) 


IMPLEMENT ABLE 


PURPOSES 


• RU occjiA in open navcd area and is nol 


• RU Hx:curs in open raved area 


(Nol Aniicipalcd lo 


adjaccnl lo ari'v slniclurc^. E\LPilLriE 


and rs nol adi jceal lo any 


be Effective or 


pavement over i\iy\ RU could be improved 


siiuciures. The ponion of ihe 


Imp] cmcn tabic riojn 


and mainlamed as a cap. 


RU ihal calends under Northern 


an AdmJni&lralivc 
Pcr&pccMvc) 


• A lona-ierm LUC could be iinrlememcd 
Id marnlJin circreni uses of ihta jccj if 
Cri&sy Marsh e:ipansion does noL Hx:cur. 


Doyle Drive/HLghw ay IDI 
Overpasscau nol be easily 
accessed, e\cavalion will be 
def cried iinlil ihe Doyle Drive 




• Groundwaler mouilonua would be 


replacemeni project is 




included for ihis RU Id moailor 
concenlralion IrcndsoFCOCs and assess 
[he effecliveness of ihc remedy. 


linplemculcd. and j lemporary 
LUC will be implemented for 
ihis area unlil excavalion can be 
performed. ThisRU is 
jcceasible for exc aval ion. 

• All Backfill Onlions would be 
applicable. This RU is wilhin 
the Crissy Marsh eiipansion 
area. 

■ G rou nd wal er mo niton ne: would 
be included for ihis RU lo 
verify encavaliou inio Bay Mud 
removed ihe source of COCs in 
soil lhal IS currcnlly causing 
exceed ances of cleanup levels 
in groundwaler. 



Final 

KB6ll42_FL[ialCAP[iDc 
□ [■Db<r IV,2UD7 



HACTEC Engineering and Consulting. Inc 



67 



Summaiy and Evaluation of Alternatives 



EXISTING BUILDING 231 AREA 


ALTERNATIVE 1 
No AclioB 


ALTERNATIVE 2 

Capping^ Land Uw Controls, 
Groan dwQler Monitoring 


ALTERNATIVE 3 

ENcavaliDn,Offsile Disposal of SoiJ, 
Gronndnaler Maaitoriiig 


INCLUDED FOR 

COMPARISON 

PURPOSES 

(Nol Aniicipalcd lo 
be Effccrivc or 
Imp] cmcn tabic from 
an AdmJnL&lrulivc 
Pcrspcclivc) 


EFFECTIVE & IMPLEMENTABLE 
(If Cnssy Marsh Expan^on Docv Nol 
Occur) 

• RU extend ■> bcncalh navcd area and 
c^jsrins: Buildm? 231 E^isiini! 
pavemeni over ihis RU and burlding 
foundarjon could be impnjved and 
mainlaincd a& acap. 

• A lone-lerm LUC could be 
jmnlemenlcd lo maintain current uses 

of ihii jrea if Cris'vv M jrsh expansion 
docs nol occur 

• Groundwaicr monitoiiiiE ^vould be 

included for ihis RU lo monilor 

conccniL Jlion trends of COC^ and 
asuss ihe effeclivene^s of ihe remedy. 


EFFECTIVE & IMPLEMENTABLE 

• RU extends bcncalh cxisiins: 
Buildine 231 thai has nol been 
dcsiBuatcd fDrnicscrvalion. In 

order lo access ihis RU for 
e^cavalion^ the building will be 
demolished. 

• All Backfill Options \vould be 
applicable. This RU is within the 
Cnssy Marsh expansion area thiil is 
planned lo extend jusi norLh of ihc 
historic wall. 

• GroundwaLcr monilonne would be 
included for this RU lo vcnfv 
cxcavahon into Bay Mud removed 
ihe source of COCs in soil that is 
ciirrenlly cau^ng exceed ances of 
cleanup levels m groundwater. 
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EXISTING BUILDING 228 AREA 


ALTERNATIVE 1 
No AclioB 


ALTERNATIVE! 

Capping^ Land Use Controls^ G rou ad »ater 
Monitoring 


ALTERNATIVE 3 

Excavation^ Offsile 

Disposal iif Soil, 

Grouodualer 

MoDiloring 


INCLUDED FOR 

COMPARISON 

PURPOSES 

(Nol Aniicigialcd lo 
be Effective OT 
Imp] cmcn tabic from 
an Admini&lraljvc 
Perspective) 


EFFECTIVE & IMPLEMENTABLE 

• RU jbiils a hi'vloric wjII & bisloric BuildmE 228 
design aled f^irEirescn'Jlion. EtLislmg pjvemeni 
over ihis RU and building loundalion could be 
improved and mainlaiacd as a cap. 

• A lon^-lerm LUC could be iinrlcmcriled lo 
mainlJLn CLirrenl uscvof ihis iirea. Cns'vv Marsh 
expansion is nol pLaaaed Lo exLend as far sojLh as 
IhisRU. 

• Groundwaler monilorina would be Lacluded for 
ihL'v RU lo mom lor concern cation ircad'vof COCs 

and a'vses'v Jhe effcclLveaesa of ihe remedy. 

• la silu inieclioa of oxveen release nroduci would 
be included lo remediate COCs in soil and 
aroundvh'aier wiihin this ^mall RU ihji occur'v 
directly upgradical of ihc Building 231 RU ihal 
coutd polcniiiilly be re-conlaminaled. If follo%v-Lip 
confirmalion sampling aad groundwaler 
moailoring delermLaes ihis technology was 
effective in reducing COCs below cleaaup IctcK, 
Ihc LUC would be lificd. 


NOT IMPLEMENT ABLE 

■ RU abuls a historic wall 
& histoiie Buildine223 
de^enaled for 
preservation. ThisRU 
could nol be etLcatated 
wilhoul damaging ibese 
sir jc Lures. 
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EXISTING BUILDJNG 2J0 AREA 


ALTERNATIVE 1 
No AclioB 


ALTERNATIVE 2 

CappiDg, E^and Vse ConlroLs^ 
Groundwaler Mimilnring 


ALTERNATIVE 3 
E\cavaliDD, Offsile Disposal of Soil 


INCLUDED FOR 

COMPARISON 

PURPOSES 

(Noi Aniiciparcd lo 
be Effcciivc OT 
Imp] cmcn tabic fiom 
AdmimslralU'C 
PcrspccMvc) 


EFFECTIVE & IMPLEMENT ABLE 

• RU extends bcnculh puvcd area 
adjaccnl 4o ctLi'vlini! BiiildJnE '^30. 
Ehisling pavcincnl over ihia RU 
could be Lmprovcd and maialamed as 

a cap. 

• A lona-icrm LUC could be 
jmnlcincnial lo main lam curceni u:^& 
of 1 his area. 

• Ground^valer monjlonns: would be 

mcludcd for iKls RU lo vcnfv ihcrc 
arc no grouudwalcr impacts from the 
prcirf^ncc of COCs in soiL 


EFFECTIVE & IMPLEMENTABLE 

• RU IS adjjccni lo c^isiinn: Building 
?1l. However, H !■> jcccssiblc from 
Ihe casi aad is limited in cxicnl |nol 
a'vsumcd lo exlend benejlh the 
building foundaliou). If COC^ are 
foiirid lo extend bcncalh building 
during excavaliou, remedy would need 
lo be reassessed (e.g.. consider 
building demolilion and complele 
excavation or capping/LUCs). 

• OnlvBackfillOriion C {comnlcic 

backfill lo match cxislmg silc 

condilion'v) would be applicable. 
Building 230 lies bcl ween the RU and 
Cris'vy M JTsh expjn'vion ihjt is not 
planned lo exlcrid this far easl. 

• Groundwater momlonne would be 
included for ihis RU lo vcnfv there Jie 
no groundwater impacts from ihe 
presence of COCs m soil. 



In accordance wilh Task 13 of RWQCB Order R2 -2003-0080, a Five-Ycar Status Report, which evaluales 

the cffeclivenessof ihisCAP for groundwater, will be coinpleled and siibmilled lo the RWQCB lor 
approval In ihe Five-Vear Slaliis Reporl, ground \valer conditions at the Building 207/231 Area will be 
ev jjualcd and fulure corrective aclions will be assessed. If cleanup levels for all COCs are achieved 
within the 5-vear monitoring period, the ground\valer moniloring program will be discon tinned and the 
LUC related lo ground walcr contamination will be rescinded as described in furl her detail in Seclion 6.5. 

The main components of ihese alternalivcs are summarized below. 

5.2.1 Alternative 1— No Action 



• This allernalive lakes no aclion lo address site conlaminants, therefore^ there no components 
associated wilh lis implementalion. 



5.2.2 



Alternative 2— Capping, Land Use Controls, Groundwater 
Monitoring 



CappinE: (1) Improvements to cmsTing surface barriers c oven ng the RUs (e.g., struclural 
foundations, pavement) as necessary lo prevent soil disturbance and exposure to contaminants; and/or 
(2) Installalion of new capping material as necessary, and (3) Long-term inspection and mainlenancc 
of capping materials (for a period of 30 years for costing purposes). For RUs ihat extend benealh 
existing buildings or other hx:cu pied or polcntially occupies structures ihat arc designated lo be 
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preserved, rhc cMsiiug buildifigfoundaiEoris and adjaccm areas would be mspccicd and assessed ro 
dclcrminc ihc need for iinprovcnicnls leg., scaling ihc flnxinng jrid ari^ condmls lo ihc ■vub'viirfacc. 
mGuHcinug indnxir airqiiiililyHo prevent occupani exposure lo volalilc COCi la vadosc zone soils 
Ihal may inlnidc mio ihc buildrng. These measures would be implemcnied in accordance wilh 
DTSC/Cal EPA's lalcrim Final Guidance for ihe Evalualion and Miligalion of Sub'viirfacc Vapor 
Inlrusion lo Indoor Air, December 15. 2004^ revised February 7, 2005. For ihe laacccs'^iblc Building 
22S RU thai can onl^ be capped because cxcavalioa and soil removal would damage ibe hisloric 
building and wall, an oxygen release produci would be applied usmgdirecl pu'vh technology wilhin 
each liinilcd ponion of ihe RU m order lo remediale COC'v above cleanup tcvcls ihal occur upgradicnl 
of Building 231 RU ihal could polenlially be re-conlaminaled. If follow-up conflrmalion sampling 
and ground waler moniloring delennines ihis technology was effeclive in reducing COCs below 
cleanup levels, ihe LUC would be lilled. 

• Land Use Conlrols: (I) Prcparalfon of a sile-specific addendum lo ihe LUC Masler Reference Reporl 
for Ihe Prcadio lo designate a pcrniancnl LUC for ihe area in conjunction with mainlaining ihe cap; 

(2) Conducting a review of the prolcclivencss of ihe corrective aclion alternalive every 5 years; and 

(3) Preparalion of 5-¥ear Review Reporls. 

• Groundwater Moniloring: (L) Conlinued moniloring of existing and new wells indicated in Table 7 

and sbown on Plale 2 I quarlerl^ for ihe firsi year, and annually ibereaflerfor pelroleum-relaled 
COCs, arsenic^ and redo^ parameter s lo {a) verify COC concenlralions in groundwater are not 
migrating of I site, and ib) assess whetber concentrations of COCs in wells and piezomelers al the site 
show trends over lime. Groundwater samples including quality assiirance/i|uality control <QA/QC) 
sainptes (duplicates, equipnient blanks and trip blanksf will be collecled, and results will be presented 
in the Presidio-Wide Semi -Annual Groundwater Monitoring Reports, (2) After all pe I roleuni -related 
COCs and arsenic are demonstrated to be beto\v cleanup levels for four conseculive sampling rounds, 
monitoring will be discontinued Iwilb RWQCB approval) and clean closure with regard lo 
ground water con I ami nation will be dH:»cumenled in a site closure reporl. and (3) Abandonmcnl of 
wells, as applicable, upon RWQCB approval. 

5.2.3 Alternative 3— Excavation, Offsite Disposal of Soil, and 

Groundwater Monitoring 

• Encavalion and Qffsilc Disposal of Soil : (I) Rcmo'val of pavemeni and landscaped areas lo provide 
access lo Soil RUs as necessary; (2) Pre-remedial archaeological Trenching as necessary and/or 
archaeological moniloring dunng cxca'vation: (3) E:icavalion of soil containing COCs abo've cleanup 
levels into the Bay Mud and stn^ckpilmg soil onsile while sampling for waste characlenzalion 
purposes, <4) Dewatering as necessary wilbm the excavation to remove as much visible/field- 
measurable organic COC contamination within the saturated zone as possible: '5) Confirmation soil 
sampling of the excavation sidewalls and bottom with further excavation of soil if necessar\' until 
contaminants are below cleanup levels or to the extent practicable based on stiuclural or other 
technical conslrainis; {bf Backfilling excavations and restoring the area for lis intended reuse via one 
of three options { Beickfil! Osiitoti A: Open excavation with semi -permanent drainage system to 
prevent overflow wilh stabilizalion/restoralion of the excavation area and replacement of exisling 
roadways as necessary; Bdckfitl Oylioii B: Partial backfill of cxcavalion lo above water table and 
stabilization with materials compatible with future restoration and replacement ol existing roadways 
as necessar\' and installation of semi -permanent drainage system, BackfiU Osilion C: Complele 
backfill of excavation and restoration of site lo match existing grade and conditions and replacemeni 
of existing roadways as necessary); (7) Decontamination and recycling of any surface structures 
{asphalt, pavement, concrete, elc.) lo the extent practicable, (S) Loading stockpiled and characterized 
soil into trucks and Iransporting for offsite disposal at a permitted landfill facility. 
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• GfQundVh'alcf MonilQcinEi All RU^ for which cxcavaliori is unplrmciilcd ^vill include: (f ) Corilinucd 
mouilonug of csisling jud new wells mdjfiiilcd in Tabic 7 arid shown on Plalc 2 I quiirlcrly for ihc 
firal ^carfor pel rol cum -related COCs, afvcnic and redox puraniclcrs), scnii-anriuiilly ihcrciiflcrfor 
pel rol cum -related COC^, and aimuallv ihercaflcr for ar'venic and redox paramclcrs lo (a) verify COC 
concent rations m groundwater arc nol migralingoffsile, and (h) asicss whether conccalralion^of 
COCi Jn wells and piezometers al ihe wtc show irends over lime. Ground water samples mcluding 
qiialily assurance/qjalily control {QAiQCf samples (dupMcales, eigujpmenl blank ■> and Inp blanks) 
will be colleclcd, and results will be preunted in ihe Presidio -Wide Semi-Anmiiil Groundwaler 
Monitoring Reports, (2) After all petroleum -related COCs and iirsenic are demon straled to be below 
cleanup levels for four conseruti've sjmplmg rounds, monilonng will be discontinued (subjccl to 
RWQCB approval), and clean closure wild regard to ground water contamination will be dnxiiimcntcd 
in a site closure rcpon. 

5.3 Criteria forthe Evaluation of Corrective Action Alternatives 

The ihrcc general criteria described in Section 5. 1.2 ihal were used lo screen potential reniedial 
technologies - (1) effectiveness. (2 ( iin pic men I ability, and (3) relative cost - are also applied in 
evaluating and comparing the correclive jction alternatives but to a greater degree of delail a^ follows: 

• Effectiveness — Sile-Specific Apphcabilitv, Ability to Achieve RAOs; 

• Implemcntabilily — Con struct ability; Timeliness; Impacts lo Ongoing Operations and Resources; and 

• Cost — Capital Costs; Long Terra Operations and Maintenance jOfiM) Costs; and Total Net Present 
Value Costs. 

These ciilcna encompass the degree to which the alternative meets the RAOs described in Section 4. 1 and 
(I) mitigates potenlial adverse affects related to releases of petroleum hydrn^carbons at the Site; 
{2) pnDlecls hum jn heafth, ecological receptor s^ water quality, culturally sensitive areas, 13) complies with 
State and federal environmental laws, (4) controls long-term risks, source contamination, iind volume of 
contaminants {provides for permanent "clean closure" of the Sitejj and {5) is likely to be acceptable to the 
regulatory agencies jnd public stakeholders. The Drafi Building 207/231 Are jCAP will be made 
available for stakeholder review and comment. All comments received will be considered prior to 
finalizing the CAP^ and comments will be summarized and responded to in a Responsiveness Summary 
that will be included as Appendix C of the final CAP document. 

5.4 Evafuatron of Corrective Action Alternatives 

The comparative evaluation of corrective action altemalivcs is presented below and summanzed in 

Table 6 for each of the five RUs. 

5.4.1 Alternative 1— No Action 

Alternative I provides no additional control or protection to humjn health or the environment for the 

contammation that exists within the Building 207/231 CAP Area RUa. Soil woufd not be subject to anv 
corrective actions lo prevent potential exposures lo COCs above cleanup levels and mitigate the potential 
for COCs in soil to continue to act as a source of contamination to ground\vatcr. In addition, groundwater 
would not be monitored to assess anv impacts due to existing contamination and all existing potential 
exposure pjthways would remain uncontrolled. Therefore, this attemalive would not prevent visitor, 
tenant, or ecological receptor (if Ciissy Marsh is expjnded into this area) exposures^ would nol protect 
jgjinst impacts lo groundwater^ and [hcrefore would not protect human health or promote safety or 
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protcclii'Ciicss of ihc cnvironmcur. The "no acfion" allcmali'vc provides no Icchnical effectiveness^ since 
rio corrcclive aclion is undeclakcn jud COCs would no! be reduced. There arc no cosis associated wilh 
this ahecnalivc allhciigh lI fjils Id address any sile impaclsof the pclroleum releasee. 

• Effeclivencvs — Would aol miligale rrsts or comply wilh environ menial laws. 

• Implcmcniabililv — Would nol be implcmcniuble fronf an adininLslralivc perspeclive because ir lake^ 
no aclion lo milLgJle n'vks or comply wilh cnvironmeiHal lawv. Easy level of effort lo unplemeal 
from a lechaical pec^pcclive because no aclion would be laken. 

• Cosi — No cost. 

5.4.2 Alternative 2— Capping, Land Use Controls, Groundwater 

Monitoring 

The main compoaealsof ihis alleraalive are described in Seclion 5.2.2, and cslimaled cosis associated 
\tilh lis implement all on are presented in Appendix B for each applicable RU. Allemalive 2 improves on^ 
replaces as neces^ar\', Jnd mjinlains cm sling jsphati and concrete foundalion caps over ihe Soil RUs lo 
lyjijie ihe conlammaled soil from humiin exposure. For ihe RUs ^ho\m on Plate 19a, Cnssy Marsh may 
be exicnded into ihis area, ihercfore, this allemalive would nol be cou^islenl wilb ihis polenlial reuse for 
these RUs {Former Buildings 207 and 38, 3S-A, and Garage Areas). However, il is unknown at ihis time 
whelher ihe Crissy Marsh or Tennessee Hollo\v Riparian Corridor will be extended inio this area, so ihis 
allernalive is relained for comparison and cosis are esiimatcd for lis implementation. This allernalive 
would be consisleni wilh ihe curreni and pFanned reuses of parking areas and buildings and is relained for 
companson cosis are eslunaled for ils iinp[emenlalion. Because COCs above cleanup levels are nol 
removed via capping, this allernalive would include ihe developmcul and implemenlaiion of LUCs Id 
safeguard rhe cap, provide advance notice of sile condilions in ihe eveni of fuiure ground dislurbing 
acliviiy, and reslnci fulurc land uses lo those compatible wilh safeguarding the inlegrily of ihe cap. For 
Ihe purposes of preparing cosi csiimales for ihis allernalive. it is assumed cap insperiion and maintenance 
would be performed on a yearly basis for a period of 30 years Ithe mnMinum lime period for costing 
nnnual long-term operations and maintenance cosis recommended by USEPA [US EPA. 2U0U]). 

Based on ihe definilion of Soil RUs presenled in Seclion 4.4, ihc eslimaled areal exieni of soil lo be 

capped and existing sue condilions specific lo each RU is: 

• Former Build ine 207 Area (Includinij Former Buildina 208 Sump) — Two adjaceni areas of soil 
conlaminalion co-located with an area ol ground wjler conlamin Jlion believed lo be associated wilb 
Ihe former Building 207 USTs and former Building 20S sump [Plate 19a), comprising approximaiely 
7,000 square feel in an open area with no exisiing surface structures. 

• Former Build ine 38, 38-A, Garaee Area — One area of soil conlaminalion co-locaied wilh an area 

of gni^undwal^rc-Mnliimmalhon believed lo be associated wilh use of ihe former Building 38, 3S-A and 
garage areas (Plale 19a), comprising approximately 3,000 square feel under a paved asphali parking 
area. 

• E^L'B^inll Buildinii 231 Arga — One area of soil conlaminalion co-located wilh an area of 

gni'unJ^.ilijr^'iinlaminalioii believed lo be associated wilh ihe former Building 23 I USTs localed 
nonh of ihe historic wall, lo below ihe Southern Doyle Drive/Highway 101 Overpass (Plale 19b), 
comprising jpprotLimalely 33,400 square feel under a paved asphali parking area and approximate 
7^000- square fool exiWing building. 
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• E\isrinE BuiLdinf 22B Arga — Two areas of soil cofiUmiiialniii co-lnxialcd wilh ju area of 
groundwalcrconlaniiniilnin bi:lirvcd lo be associulcd ^vilh ihc former Building 22S USTs (Plalc 19b): 
(I) One area of soil conlamLaulion In^culcd bclwccu Building 22S Jiid ihc hisloric \v jII wiJhJn ihc 
c^cavalioa associalcd wilh ihc former 228 USTs comprising approximately 330 square fed under 
weathered asphalt pavcmenl, Qt Another area of soil con 1 am rn all on locjied immedLalel^ south of 
Building 22S wit hm the former exc jvjjion a'>MK:iated with the FDS Imcs coinpri'ving appro^imjlely 
80 square feet under weathered a'vphall pavcmenl. Becajse ihe Building 228 RU occurs direclly 
upgradient of the Building23l RU and ihe source of petroleum -related COCs would not be removed 
under ihi'v altem Jtive aad could poleatiahy re-contamiaale ihe Building 231 RLI, a one-lime in silii 
in]cclioj] of an oxygen release produci slurry on a closely-spaced grid using direcl push Jechnology 
wilhm ihe saturated ;one in this RU would also be implemented. The effect ivenes'v of the in ■vilu 
injection of oxygen relea:^ product in reducing groundwater COC'v below cleanup levels will be 
asirfsbcd (I) during gioundw ale r moniloringof downgiadienl wells for COCs over a 2-year period 
following injection, and Q) afler the 2 -year pcnod by collecting ID in silii soil confirmation samples 
and 4 in silii groundwater confirmation samples using direcl push technology. The need for 
additional injection or implemenlalion of olher lechno logics consistent with mingiitmg or prevenling 
migration of groundwater containing COCs above cleanup levels wiH also be assessed Delails 
regarding the need for, implementation, and duration of these conlingencies would be described in a 
supplemenliil report based on ihe results of post -injection ground wjter monitoring and in silu soil and 
ground water confirmation sampling. If follow-up groundwater monitoring and confirmation 
sampling conducted 2 years after in situ injeclion determines this technology' was effective in 
reducing COCs below cleanup levels, the LUC would be lifted. 

• ExisMna Buildinii 231) Area — One area of soil contaminalion believed lo be associated with loading 

dock rail load aclivilics iPlate 19b) comprising approximately 1 ,800 square Jeel under asphalt 
pavement. 

This allernative also includes annual groundwater monitoring down gradient of each Groundwater RU for 
pelroleum-relaled COCs, and moniloringof wells for arsenic and associated redox parameters in order to 
verify that contaminant concentrations are decreasing and that contaminants in groundwater are not 
migrating off site. For the purposes of preparing cost estimates for this alternative, it is assumed annual 
groundwater monitoring for RU -specific COCs would continue for a penod of 10 yearsdowngradieni of 
each Groundwater RU. Monitoring for arsenic and associaled redox parameters would be conducted 
during the first year. Because the Site is in the vicinity of arc haeologic ally sensitive areas, intrusive work 
at ihis Silc (c.g.^ replacement of pavement, destruction/installation of monitoring wells) would be 
monitored as outlined in Section 6.4. 

Capping of contaminants would be protective of human health, safely, and the environment, as it would 
eliminate ihe potential for contaminant exposure through soil ingestion, dermal contact, and inhalation. 
LUCs would also prevent direcl contact with the contaminated soil and fulure land uses inconsislenl wilh 
levels of contamination remaining onsite and establish procedures for the management of conlaminaled 
soil, if encountered in the fulure. This allem alive is technically effective if caps are maintained and LUCs 
imposed. Groundwater monitoring would provide along-lerm assessment of ground\valer quality. 
Although no active treatment of soil would be performed, the potential for migration of COCs from soil 
into groundwater would be reduced based on the reduced potential for surface water infiltration provided 
by the cover. Capping with LUCs is readily implement able, particularly because the majority of the 
applicable Soil RUs are already capped wuh asphalt and concrete {i.e., pavement and building 
found ationsf. Capping improvements (e.g., inspections^ indn^^r air quality monitoring^ rescaling or 
repaying asphalt) would involve some de^gn and construction improvemenis The total costs for this 
alternative for the applicable RUs are presented in Appendix B^ and summarized in Table 6. 
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• Effrclivcucss — Would miligalc risks arid comply wilh cfivironincnlaf luws, bul would nol 
pcrmaucullv remove COCs In provide 'clean clo'vurc^. However, <hc majonly of ihc RUs arc covered 
bv pavement and buJIdirig^ and used commercially, jad ihece are no rcsjdenlial dc ccotogic j1 
receptors wilhin ihis area^ so ihis allernalive would provide a low cosi oplion for mjligjling risks 

Linder ciirrenl reuses unlil ihe lime when/if ihe sile reuses are modified. 

• [mplemenlabililv — Would be implemealable from an admjnislrarive perspecrive because caps and 
LUCs would be mainlajned and comply wilh enviionmcnlal fa^vs. Easy level of effon lo implement 

from a lechaic j1 perspective. 

• Cost — Low-lo-moderale cost. 

5.4.3 Alternative 3— Excavation, Offsite Disposal of Soil, and 

Groundw aler Monitoring 

The main componearsof ihi'v alleraalive are described in Section 5.2.3, and csLimaled cosis associated 
wirh lis implemenlalLon are prcvenled in Appendix B for each jpplicable RU. Allernahve 3 involves 
etLcavalLon aad removal of jII conlammaled soil where COCs are preseal above cleanup levels from Soil 
RUs, followed by wj^le characlenzalion, Iransporl lo, aad disposal of waste materials al jn approved 
offsile landfill disposal facility. Because ihe Sile is in [he vicinily of arc haeologic ally sensitive areas^ 
work al ihis Sue (e.g.. pavement removal, excavalion ( would be monilored as ourlmed in Seclioa 6.4. 
Based on ihe definilioa of Soil RU:t presented in Section 4.4, ihc cslimaled volume of soil lo be excavated 
from each RU is: 

• Former Build InE 207 Area (IncludinE Former Buildina 2QS Sump} — Two areas of soil 
conlaminati^m co-lucjied wilh an area ol ground wiiler Lontammiilion JssH:»cialed with rhe former 
Build mg 207 USTs<Plale 19a): (If One soil area is localed to (he norlh beneath former Building 207 
Exchange Service SlalLon Area localed in the vadose zone solK from 3 to 3 5 leet bgs, and comprising 
approximately 1,100 cubic yiirds of soil, and (2) another soil area is localed to the soiilh m and around 
the former sump assnxiialed with former Building 203 localed in saturated soil from 5 lo 7.5 feet bgs^ 
and compnsLng approximately 30 cubic yard ■> of soil. 

• Former Build inij 3S> 38-A> Garage Area — One area of soil conliiminalLon co-ln^ated with iin area 
of groundwater t:onljminalLon associated with use of the former Building 3S, 38-A and garage areas 
(Plate 19 j( localed in unsalurated and saturated zone soils belween 0.5 and 10 feet bgs, jnd 
comprising approximately 670 cubic yards of soil. The norlhern and soulhern sides of the excavalion 
would e\lend lo near the Efoyle Drive overpass (Plale 20a), but would not extend beneath this area. A 
Land Use Control for this area would be in place until the lime when the soil is exposed when ihe 
future IDoyle Drive replacemeni projecl commences, at which poini it woutd be excavated. A 
geolentile fabric woufd be emplaced during e:ic aval ion of ihe norlhern and southern portions of the 
RU to mark ihe extern ol ihe excavalion. 

• E\Ls(inE Buildinf 231 Area — One area of soil conlamination co-localed wilh an area of 

gn'unJw.ili:r^'iinlaniination associated wilh ihe former Building 231 USTs (Plate 19b) localed norlh 
of ihe historic wall lo below the Soulhern Efoyle Drive/Highway 101 Overpass (Plate I9b)^ localed m 
unsaturated and saturated zone soils belween 0.5 to 10 feet bgs, and comprising approximately 7^200 
cubic yards of soil. To the north, ihc excavation would extend to near the Doyle Dnve overpass 
(Plate 20b)^ bul would not extend beneath this area. A Land Use Control for this area would be in 
place until the time when ihe soil is exposed dunng future development of the Site^ al which poml it 
would be excavated. A geotexlile fabnc would be emplaced dunng excavation of the norlhern 
ponion of the RU to mark the extent of the excavation. 
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• E\isfinE EuiLdint' 22B Area — Two areas of soil coauminalmu co-lnxialcd wilh ju area of 

groundwalcr^'onlaniiniHioa associalcd wilh ihc former BuEfdiug 228 USTs {PI Jlc 19b f: (I )Onc area 
of tioW com am in Jl ion Inihcalcd bclwccu Building 22S and ihc hisloric wj]l ^vilhin ihc cxcjv Jlion 
asuDcialcd wuh ihr ftirnicr 22S USTs (Plalc 19b) located in unsjluralcd and ^aluralcd soil bclwcca I 
lo I I fed bgs, jad comprising appro^imalcly 120 cubic yards ol solI: (2) Another jrca of soil 
conlaminaljoa located immediately south of Building 22S nilhin the foriikec excavalion aa^^cialed 
with the FDS Ime^ {Plate 19b ( located in vadosc zone soil al 6 feel bgs, and comprising 
approximately 30 cubic yards of soil. 

• Exisline BuiLdlnf 2311 Area — One area of soil con I ami nation associated with loadiag dock railroad 

aclivitie'v (Plale lyb) Inxialed in vadose zone soils between 3 to 5.5 feel bg'v, and comprising 
approximately 400 cubic yards of aoiL 

Duriage^cavalioa^ confirmalioa samples would be collected from (he excavaUon floor and sidewalk lo 
verify that soils exceeding cleanup cnlena have been removed as destnbed in Section &.2. The need for 

(1) additional application of oxygen release product as a contingency via in situ injection and/or 

(2) implementation of interim LUCs will be performed if groundwater monitoring dala indicates the 
excavation of source materials did not reduce ground \vater COCa below cleanup levels would alio be 
assessed. Details regarding the need for^ implementation^ and duration of these contingencies would be 
descnbed in a supplemental report based on the results of post -con struct ion giound\vater monitoring. 

This alternative also includes annual groundstater monitoring downgradieni of each Gioundwater RU for 

pelroleum-rel Jled COCs, and monitoring for arsenic and associated redox parameters in order to verify 
that contaminant concentrations are decreasing and that contaminants in groundwater are not migrating 
off site. For the purposes of preparing cost estimates for this al tern alive, the following groundwater 
monitoring sequence is assumed lor a period of 3 years for all Groundwater RUs: Year I — Quarlerly 
monitoring. Years 2 and 3 — Semi-annual monitoring. 

For the purposes of preparing cost estimates for this alternative, it is assumed groundwater monitoring 
would be performed for the proposed monitoring \\c\] net\vork shown on Plate 2 \ and summanzed in 
Table 7. Monitoring for arsenic and associated redox parameters would be conducted during the first 
year. Because the Site is m the vicinity of arc haeo logic ally sensitive areas, intrusive wort at this Site 
(e.g., replacement of pavement, destruc4ion/in stall alio n of monilonng wells) would be monitored as 
oullmed in Section 6.4. 

Excavatiou and removal of contaminated soil would be protective of human health, safety, and the 
environment, because the shallow soil contamination is removed, thereby eliminating potential human 
and ecological exposures to contaminants. The excavated soil would be transported offsite to a facility 
approved to manage the waste. This remedy is technically effective and permanent. Contaminated soil is 
removed, thereby preventing worker and visitor exposures and impacts to groundwater. Although the 
volume of contaminants will not be reduced because the impacted material will not be treated, potential 
exposure of workers and ihe public to contaminated matenalsdunng excavation and loading for offsite 
transport would be mitigated by engineering and dusl control measures. This alternative is implemenlable 
and no significant obstacles have been identified except for portions of some of the RUs that extend 
beneath existing buildings or historic structures designated to be preserved or abutting such stiuctures as 
follows: 

• Building 231 RU: The building \\'i]\ be demolished prior to excavation to allow for access of ihc 
entire RU that etLlends beneath the building, as well as the area between the building and historic 
wall. 



Final 

KB6ii42_fL[iaicAP[iDc HACTEC Engineering and Cnnsuiting. Inc 71 

□ [■Db<r IV.2UD7 



Summaiy and Evaluation of Alternatives 



• Buitdms 22S RU: ll is as'vunicd ihc building and hislonc wall vvifl be preserved Jiid excavation can 
nol be imptcmculcd WLlhoul damaging ihcsc Mruclurcpi. Thi'v allenunve w nol considered for ihis RU. 

• Building 230 RU: Fl is assumed ihc building will be preserved jud etLcavaliou can be iinplememed 
adjacent lo ihe building mlhoul damaging ihc slruclure. 

The lolal cosis forlhis allemalive for ihc applicable RUa are presenled in Appendix B. and ■vuminanzcd in 

Tabic t. 

• El fee liven ess — Would miligalc risks and comply WLlh crivironjiienlal laws and permjiieiilly remove 
soil Jiid groundw Jler containing COCs above clcjnup leveK lo provide cvcrilual 'clean closure' aflcr 
a period of ground waler monilonng lo confirm COCs are below cleanup levels Ln ground\valer. 
Complete removal of COCs would also allow for restoration and expansion of Cnssy Marshy the 
Tennessee Hollow Riparian Corridor^ and Doyle Drive replacement roadways inio ihe Sile. 

• Implemenlabilily — Would be implemenlable from an adminislralive perspecrive because il lakes 
aclion lo miligale risks and comply wilh environmenlal laws. High level of effort lo iinplcmenl from 

a lechmcal perspeclive. 

• Cosi — Mnjdcralc-lo-high cosl. 

5.5 Selected Corrective Action Alternatives 

The ralionale presenled below for ihe selecled corrective achon allernalives is based on iheir abilily lo 
meel each of ihc ev jlualion crrleria for each of the RLTs is summarized in Tjble 6. Plates 20a jnd 20b 
show ihc locahons of ihc corrective aclion allernalive escavalion and capping/LUC areas. 

5.5.1 Former Building 207 Area {including Building 208 Sump) Soil and 

Groundw ater Remedial Units— Aft ernative 3 (Excavation, Off site 
Disposal of Soil, and Groundwater Monitoring) 

The selected allernalive for Former Building 207 Area co-localcd Soil and Ground waler RUs is 
Allernalive 3 (E^cavalion^ Off site Disposal of Soil, and Ground waler Monilonng (. Under ihis 

allernalive, all pelroleum-conlaminaled soil would be removed and disposed of offsile al an appioved 
disposal facility. Excavalion would conlinue unlil soil confirmation sampling resulls indicate that 
cleanup levels arc mel wilhin ihc excavation bollom and sidewalls according lo provisions in Seclion 6Xf. 
The excavation would be backfilled using one of ihe three oplions considered for ihis area where the 
Crissv Marsh expansion ma^ n^ccur. This atlemalive also includes ground waler monilonng ol 
downgradieni ^vells for pelroleum-relaled COCs and arsenic and ihe evenlual abandonment of ihcse wells 
upon regulalory approval. Do\vngradienl wells would be monitored for COCs lo verify that conlammanl 
concenlralions are decreasing and ihal conlaminants in ground waler are nol migrating offsile unlil the 
poini in Jinie when all COCs have been consislenlly below cleanup levels for four consecutive monitoring 
events. After all concentrations of petroleujn-rclaled COCs and arsrnic in groundwater have been 
demon St rated lo be below cleanup levels for four consecutive moniloring events, monilonng will be 
discontinued Isubjccl lo RWQCB approval f and clean closure wilh regard lo ground waler com ami nation 
will be documented in a sile closure repon. For ihe purposes of costing this component of the excavation 
allernalive, the following ground \v ater moniloring sequence is assumed for a period of 3 years for all 
Groundwater RUs under the Excavation AUernalive: Year 1 — Quarterly moniloring. Years 2 and 3 — 
Semi-annual monitoring. 
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The lolal cow of ihis allcruanvc ranges from 1238,000 lo S322^000 depending on ihc backfilling oplion 
scleclcd {Appcridi^ B. Tables 6-2. B -3, and B^J as compared lo S207.000 for AllcrnalLvc2 {Capping. 
Land Uic Conlrols, and Groiindwalcr MonHonng, Appendix B, Table B-lf aad no coslifor Allcrnalive I 
(No Action) which is aol proleclive. 

AllernalLve 3 is selecled for implemcnlalion al co-localed Former Building 207 Area Soil and 
GroLiridwarer RUs becauu il i^ icehnically effective and ukes jd vantage of ihe opportunilv to remove all 
conJamrnaled soil and allow for evenliial restoration of the area under ihe Cn'v&v Marsh expansion, i^ 
readily implementable and co si -effect ive. Although this alternative is relatively high m cost. 
contaminated soil is removed permanently from ihe Site, thus eluninalLng ihe polential for future 
exposures. In addition, it i5 a'vsumed that 'clean closure' of ihese RUs could be achieved mlhin the 
3 year period of groundwater monitoring assumed for costing purposes. 

5.5.2 Former Buifding 33. 38 -A, and Garage Area Soil and Groundvj ater 

Remedial Units — Alternative 3 [Excavation. Offsite Disposal of 
Soil, and Groundwater Monitoring) 

The selected allemalive for Former Building 3S. 3S-A. and Garage Area co-located Soil and Groundwater 
RUi IS Alternative 3 (E\cavation.Oflsite Di'vpo^al of Soil, and Groundwater Monitonng). Under this 
nhernalive. all pe I roleum -con laminated soil would be removed and disposed of offsile al an approved 
disposal facility. This RU extends beneath <he Soulhem Doyle Drive / Highway 101 Overpass {Plate 
20a(. Excavalion will be performed in the portions of the RU thai he north and south of the limits of the 
Doyle Drive overpass. Based on the technical constraints assnxiiated with the siipporl columns and piles 
that would be left in placc^ cxcavalion will be performed m a manner ihat will not endanger the overpass 
siructure in an altempt to remove all soil within these portions of the R(J conlainmg concentrations of 
COCs above cleanup levels. Excavalion would continue until soil confirmation sampling results indicate 
that cleanup levels are met within the excavation boMom and sidewalls according to provisions in Section 
6.0. 

The remaining inaccessible portions of this RU would be assessed in CH>:»rdi nation with the Doyle Drive 
replacemeni efforls as descnbed for the Building 23! Area RU. Excav alien will nol be performed 
beneath the overpass at ihis time^ but will be performed in the future during construclion and 
implementation of the sclecled Doyle Dnte replacement alternative. Unless confirmation sampling 
indicates ihat all contaminated soil has been removed, a subsurface marker will be msl ailed against ihe 
excavation sidewall abutting the une\cavated overpass portions of the RU lo mark the cMent ol the 
excavation. A temporary LUC will be implemented and maintained for the area until all encavalion of 
soil containing concentrations of COCs above cleanup levels is completed as part of the Doyle Drive 
replacemeni project. 

This alternalive also includes monitoring of do wngradien I welts for pel roleum -related COCs and arsenic, 
and the eventual abandonmenl of these wells upon regulatory approval. Do\vngradient wells \vould be 
monitored until the point in time when all COCs have been consistently below cleanup levels for four 
consecutive monitonng events to *]) verify that contaminant concentrations are decreasing, and Q) that 
contaminants in groundwater are not migrating off site. After all concentrations of pel roleum -related 
COCs and arsenic in groundwater have been demonstrated to be below cleanup levels for four 
consecutive monitonng events^ monitoring will be disconlinued (subject to RWQCB approval) and clean 
closure with regard to groundwater conlamination will be documented in a site closure report. For the 
purposes of costing this component of the excavation alternative, the following groundwater monitonng 
sequence is assumed for a penned of 3 years for all Groundwater RUs under the Excavation Alternative: 
Year 1 — Quiiflf ily monitoring; Years 2 and 3 — Semi-annual monitoring. 
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The lolal cow of ihis allcm alive ranges from 1186,000 [o 1203^000 depending on ihc backfilling oplion 
selecled {Appcridn B, Tables B-&. B-7, and B-8J as compared lo SI6 UOOO for Allcrnalivc 2 {Capping^ 
Land Uic Conlrols, and Groiindwalcr MonHonng, Appendix B, Table E-5f arid no coslifor Allernalive I 
(No Action) which is nol proleclive. 

AllerrialLve 3 \s selecled for iEnplemenlaLion al co-localed Former Building 3S, 3S-A, and Garage Area 
Soil and Groiiridwjler RUs because il is lechnically cffcclive and lakes advanlagc ol ihc opportunilv lo 
remove all conlamirialed soil and allow forevcniual reslocarion of ihe area under Jhe Crissv Marsh 
expansion, is readily imp lemenlable arid cosl-effeclive. Allhough ihis allernalive is relaJivel^ high in 
cosl^ CO main mated soil is removed permanenll^ from ihe Sile^ ihus eliminating the polenlial for fulure 
exposures. In addition, il is assumed ihat ^elean closure' of these RUs could be aehieved aflec a period of 
3 years of ground water moniloring lo confirm concenlralionsof COCs are below cleanup levels. 

5.5.3 Exi5tingBuilding231AreaSoilandGroundwaterRemedial 

Units— Alternative 3 (Excavation, Off site Disposal of Soil, and 
Groundw ater Monitoring) 

The selected aMemalive for Existing Building2]l Area co-localed Soil and Groundwater RUs (including 

ihe Former Building 27 I Area as described m Section 4 4ms Altemalive 3 (E\cavalion.Offsile Disposal 
of Soil^ and Ground\valec Monilonng^ Under ihis alternative, the building would be demolished and all 
pelroleum-conlaminaled soil would be removed (and lo ihe eMeni possible in ihe southern portion of the 
RU ihat abuts the historic wall) and disposed of offsile al an approved disposal facility. E^cavalion 
would conlinue until soil confirmation sampling results indicale thai cleanup levels are met within ihe 
excavation bottom and sidewalls according lo provisions identified in Section 6.2 with the following 
exception s; 

• [■JoPhern Boundary' of Building 231 RU (including the Former Building 271 Area) : This portion of 
the RU abuts and extends beneath the Southern Doyle Drive / Highway 101 Overpass {Plates 20b and 
20a). E^cavalion will be performed witli the intent of removing as much contaminated soil as 
pos^ble from the portion of the RU south of/abut tmg the overpass in a manner that will not endanger 
ihe overpass structure. Excavation will not be pcrfonned beneath the overpass al this time, bul ^vill 
be performed in the fulure during construction and implementation of the selected Doyle Drive 
replacement alternative. A geomembrane will be installed against the excavation side wall abutting 
ihe une^cavaied overpass portion of the RU lo mark the extent of the escavaiion, and a Land Use 
Control will be implemented for ihe area 

• Southern Boundary of Hiiildine23l RU : This portion of the RU that abuts ihe historic wait 
designated for preservation (Plate 20b ). Excavation will not extend beneath the wall and will be 

performed wilh the intent of removing as much contaminated soil as possible from this portion of ihc 
RU in a manner that will not endanger this structure. The contammaled soil that eiilcnds beneath the 
wall is included m the Building 22 S Soil RU thai will be capped and treated tia in siiu injection of 
oxygen release prnsduct 

This alternative also includes groundwater monitoring of do wngradient wells for petrol cum -related COCs 

and arsenic and the eventual abandonment of these wells upon regulatory approval. Downgradient welK 
would be monitored for COCs lo verify that contaminant cone en tral ions are decreasing and that 
conlaminants in groundwater are not migrating off site until the poinl in time when all COCs have been 
consistently below cleanup levels for four consecutive evenls. Afler all concentrations of petroleum- 
related COCs and arsenic in groundwater have been demonstrated to be belo\v cleanup levels for four 
consecutive monitoring events^ monitoring will be discontinued (subject to RWQCB approval) and clean 
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closure wirh regard lo grouridwarcr com ami u alien will be documented in a siic closure rcpon. Forihc 
purposes of cosh rig ihi'vComporicrK of ihc cxcavaliori allcrnalivc, ihc following groundwater niouilonug 
seqjcncc is as'vumcd for a pcrn^d of 3 ycjrs for iill Ground \valcr RUs. Year I — Quarterly inonilorfng, 
Years2 and 3 — Scmi -annual mo ri iron rig. 

The lolal cost oflhisallemalivc ranges from 11,576,000 lo S I. S22.000 depending on ihe backfilling 
opiion selected (Appendix H.Tjbles B-10. B-1 I. B -12 » as compared lo £898.000 for AllernalLve2 
(Capping, Land Use Conlrols, iind Ground\valer Monilonrig, Appendix B, Table E-9) arid no cosls for 
Allernalive 1 <No Aclioal which w nol proleclivc. 

Alieraaiive 3 is selected for iniplemcniaiLon ai co-located Existing Buildmg 231 Are j Soil jad 
Grouadwaler RUs becjus^ il is icfihnically cffeclivc and tjkes jdvanlagc ol <he opportunily lo remove ihc 
majonly of con lam mated soil and allow forcvcniual rcsloralion of ihe area under ihe Crissy M iirsh 
expansion, is readily implemenlabic and cosl-effeclive. Although ihis allernalive is relalivcly high in 
cosi, conlammaled soil is removed permancnily from ihe Site, ihus chminaling ihe potential for fulurc 
exposures. In addilion, il is assumed ihal ^clean closure' of ihesc RUs could be achieved after a period of 
3 years of ground waler monilonng to confirm conccntralionsof COCs arc below cleanup levels. 

5.5.4 Existing Building 228 Area Soil and Groundw ater Remedial 

Units — Alternative 2 [Capping, Land Use Controls, In Situ 
Injection of Oxygen Release Product, and Groundwater 

Monitoring) 

The sclccled allcrnative for Existing Building 22S Area co-located Soil and Groundwater RUs is 
Allernalive 2 (Capping, Land Use Controls. In Silu Injeclion of Oxygen Release Prnsduct, and 
Groundwater Monilonng). Under ihis allcrnative. ihe exisling pavemcnl oulsidc ihe building and inleiior 
of ihe huildmg would be inspecled and monilored for capping improvements, and ihese impro'vemenls 
would be implemented ^ad maintained. In addilion, oxygen release produci would be injecled wilhin ihe 
two portions of ihis RU (south and noclh ol hisloric Building 22 S) using direcl push technology. In silu 
injeclion would be implemenled in order lo remediale COCs ihat may exiend beneath the building and 
historic wall ihal he direclly upgradieni of and may polenlially re -con I ami n ale the Building 231 RU. 

This allernalive also includes ground\valer moniloringof a downgradieni well for pelroleum-relalcd 
COCs and arsenic and the evenlual abandonmeni of ihis well upon regulalory approval. The 
downgradieni well would be monilored for COCs lo verify ihat conlaminani cone en I rations are 
decreasing and ihal conlaminanis in ground waler are nol migralmgoflsile iinlil ihe poini in lime when all 
COCs have been consislently below cleanup levels forfourconseculive monitoring even Is. Afler all 
concenlralionsof pelroleum-relaled COCs and arsenic in ground waler have been demonslraled lo be 
below cleanup levels for four con seculive monitoring even Is. monilonng will be discontinued (subjecl to 
RWQCB approval) and clean closure wilh regard lo ground waler con I ami nation will be dnxiumented in a 
site closure repon. For ihe purposes of co sling ihis component of ihe capping allernalive. annual 
groundwater monitoring would be conducled for a penod of 10 years for RU-specific COCs. wilh 
monitoring of arsenic and associated redo^ paramelers in the firsi year only. The moniloring duration and 
Irequency would be assessed based on the results of the effectiveness of ihe in situ injection of oxygen 
release product in reducing ground water COCs below cleanup levels over a 2 -year period following 
injection. 

This allernalive also includes in situ confirmation sampling Iwo years afler ihe oxygen release product 
injection has been implemented {using ihe same bollom and sidewall sampling frequencies identified for 
ihe Excavation Allernalive descnbed in Section 6.2) to assess whether concenlralionsof COCs in this RU 

Final 

KBBii42_fL[iaicAP[ioc MACTEC Engineering and Cnnsulting. Inc 75 

□ [■Db<r IV.2UD7 



Summaiy and Evaluation of Alternatives 



arc below cleanup levels. The cffeclivcncss of ihc in silu injection of oxygen release producl in rcdiicing 

groLiad water COCs below cleanup IcvcK will be j&scv&ed over a 2-year period following lajeclion. The 
need for jddilioaal injeclion or i in fie menial ion of olher technologies consislcnl wilh mirigalmgDr 
prcvcnlmg migraliou of groiind water com aining COCs above clcjuup levels will also be assessed. 
DelJils regarding ihc need for, implement all on. and duration of ihese conlingencies would be described in 
a supplcmentjl reporl based on the results of post -injection groundwjier monitoring. If confinnalion 
sampling and downgradicnl post -construe Lion ground \vjter monitoring of this RU indicated 
concenlralLonsof COCs arc below cleanup letcK^ H is assumed ihal 'clean closure' of ihis RU ^vould be 
obtained. 

The (olal cost of this allernalive is SI 89^000 for Allernalive 2 (Capping and Land Use Controls, 
Appendix B, Table B-l 3f compared lo no costs for Altemalive I (No Action) which is not protective. 
The excavation allernalive docs not apply lo this RU due to preservmion of the hislonc building and wall; 
con lam I nation that is left in place beneath ihc wall will be trealed using in situ injection of oiiygen release 

product. 

Alternative 2 is selected for implemenlalion al co-located Existing Building 22 tt Area Soil and 
Groundwater RUs becau:^ it is the only allernalive that can be iinpLemenled without damaging the 
historic building and wall ihat are designated for preservation, is technically effective, is readily 
im pie men table and cost -effective. Allhough this allernalive may not permanently remove contaminated 
soil from ihe Sile^ capping and long-lerm LUCs would eliminate the potenlial for fulure exposures to 
COCs remaining in soil jnd groundwater. In iiddilion. remediation of residual contamination using m silu 
oxygen release product would be implemented in order to remediate COCs in soil and groundwater in this 
RU and preveni recontami nation of ihe downgradienl Building 231 RU. 

5.5.5 Existing Building 230 Area Soil and Groundwater Remedial 

Units — Alternative 3 [Excavation and Offsite Disposal) 

The selecled allernalive for the Existing Building 2 30 Area Soil RU is Alternative 3 (Excavation and 
Off site Disposiil of Soil). Because ground waler associated with this Soil RU has not been sampled, 
ground wjter monitoring of (I ) adowngradient well would be performed as under the other Excavalion 
Allernalives, and Q) two HydroPunch samples would be collected from the excavation after soil removal 
is complete lo venfy COCs detected in saturated soils above cleanup levels bate not impacted 
ground wdler. Afler all concern rat ions of petroleum-related COCs and arsenic in groundwater have been 
demonstrated to be below cleanup levels for four consecutive moniloring events, monilonng \mII be 
discontinued (subjecl to RWQCB approval) and clean closure wilh regard lo grou nd w ale rcont ami nation 
will be documented in a site closure report. Under this allernalive, all of ihe petrol cum -con laminated soil 
would be removed outside ol the building footprint and disposed of offsite al an approved disposal 
faciLl^ Excavation would conlmue until soil confirmation sampling resulls indicate thai cleanup levels 
are met within the excavalion bottom and sidewalls, according lo provisions in Section 6.0. The 
approximate limtlationson e^tenl of over-excavation in this RU would be based on confirmation 
sampling as follows; (a) Along railroad tracks (north-south) until cleanup levels are met, jb) Toward 
Building 230 (wesi) jusi under elevaled loading dock if structural inlegritv is not compromised, 1c) 
Toward parking lol {east) fill area just to the sile boundary. The total cosi of this allemative isestimaled 
at 1223,000 for Excavation wilh Backfilling Option C (complete backfill lo match existing conditions 
because this RU is not within the potential Crissy Marsh expansion area. Appendix B^ Table B-15), as 
compared to S200,lXlO for Allernalive 2 (Capping, Land Use Conlrols, and Groundwater Monitoring; 
Appendix B, Table B-I4(. and no costs for .Alternative I {No Action) which is not protective. 

Alternative 3 is selected for implemenlalion al the Existing Building 2 30 Area Soil RU because it is 

technically effeclive and takes advantage of ihe opporlunily to remove all conlaminaled soil, is readily 
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I m pic m curable [irnd coal-cf fee live. Although rhj^h allcmaljvc if relatively high in co^l, conlaminalnJ soil is 

removed pcrmuueullv fram ihc Silc, ihus elimiriJling ihe poreulial for fulirre e^po&urea. 
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This scciion dcscnbcs ihc la&ka a&sociaicd wirh inif IcmcnrjirJDn of ihc selected alicmaiivcs, applicable 
laws and regulatory rcqjiiejnenl^. and ihe arilicipalcd schedule ImptcmemalJon of ihc CAP allernalivca 
includmg corLfirmalion sampling, gioiindwalei monilonng^ and archaeological nioniloring are also 

discussed below. 

5.1 Corrective Action Implementation 

The correclivc aclions sel forth in Sfcliori 5.5.1 ihroiigh 5.5.5 for rhe five RUs described in Seclion 4.4 
will be implcmenled by ihc Tnisl Upon regulalory agency approval of ihe Final CAP. a comprehensive 
impleniemaMon Work Pljn (Building 207/231 Area CAP Wort Plan) will be prepared forlhcse RUs. The 
Building 207/231 CAP Wort Plan ihal addresses ihe Soil iind Groundwaler RUs ^mII include ihcdelJils 
of ihe soil confirmation sampling and grojndwarer monilormg programs described in Seclion 5.5. 

6.2 Soil Confirmation Sampling Program 

Confinnalion soil sampling will be conducied wilhin each Soil RU under the selcclcd correclive aclion 
allernalfves (Escatalion for Building 207. 3S, 231. and 230 RUs, Capping/Land Use Conlrols/lnjeclion of 

Oxygen Release Produci for Building 228 RU) as follows; 

Encavalion Allernalive Confirmation SiunpUns: ll is aniicipalcd ihal aflcr ihe impacled materials have 
been removed from wilhin ihc escavalion areas, ihe exposed land surface will con si si of e^cavalion 
"boliom" wilh ihe perimeler of ihe excavalion having "sidew jIIs." Bollom sampling will be based on ihe 
aclual si;e of ihe excavalion wilh a miniinum of one sample per 625 square feel <sf). A 25- b^ 25-fool 
sampling grid will be used lo guide ihe colleciion of excavation bollom samples. Sidewalls will be 
sampled at ihe midpoml of ihe excavation's heighl {using besi professional judgmeni for biasing sample 
localion lo any visible slained soil layersl every 25 feel of lis lateral exlenl or lo oblain al leasl one sample 
per cxcavalion sidcwall. The aclual physical dimensions of ihc encavaiion will determine Ihc number of 
bollom and sidewall samples collected. Al lejsl one bottom and four sidewall samples will be collecled 
from ihe excavalion. As described in Seclion 5.5.2 lor the Building 38 RU [which extends benealh ihe 
Northern Doyle Drive I Highway lOl Overpass) and Seclion 5.5.3 for ihe Building 23 1 RU (which abuls 
ihe Soulhem Doyle Drive / Highway 101 O'verpass lo ihe norlh, and the hisloric wall designated for 
preservalion to ihe soulh), excavalion would only exiend as far as is lechnically feasible wilhoul 
endiingering these stiuclures. Confirmalion samples would be collecled from ihe limn s of the excavalion 
in ihese areas using ihc same prolocols described above lo provide a record of polenlially remaining 
conlaminalion. The une^cavaled soil m the ponions of ihese RUs benealh ihc Doyle Drive / Highway 
lOl Overpass would be excavaled in the fulure during ihe Doyle Dnve replacemeni conslruction phase in 
ihis area. The portion of the Building 231 RU soil m ihe soulhem porlion of the RU iibulling the hislonc 
wall would be addressed under ihc adjaceni Burlding 22S RU capping alternalive. 

CappingA^and Use Conlrol/lniection of Oxygen Release Produci Allcmalive Confirmation Sampling: 
Two years afler ihc oxygen release produci has been injecled wilhin ihe footprint of the Building 228 Soil 
RU, direcl-push soil confirmation sampling wilhm ihis RU will be conducted within and oulside of the 
fnxitprint of the RU considering the Icchnical conslrainlsof access due to ihe presence of exi sling 
buildings or other stiuclural conslrainis Details regarding ihe confirmalion sampling would be described 
m a supplemenlal work plan based on ihe resullsof po si -const rue I ion ground waler monilormg ihal 
assesses the effecliveness of oxygen release produci mjeclion in reducing pelroleum-relaled COCs wilhin 
ihe saluraled zone of ihis RU. 
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All CGnf[nnalion wimples will be analyzed for one or more of ihe following COCs idenlified for each of 

he Soil RUs described in Section 4.4; 

PAHsby EPAMe(hod8270-SIM. 

TPH jsgas4iline,dicsel.and fuel oil byEPAMcihod SO 15 modified and EPA Meihod 3630A - Silica 
Gel Cleanup; 

BTEX/MTBE by EPA Meihod SOI5/802I; 

Pesiicidcsand PCBs b^ EPA MeihodsSOSI and 80S2. and 

Melals {c^., arsenic, cadminm, chromijm^ copper, Icad^ aickel. zinc) (EPA 6000-7000 series). 

The goal of ihe coafinnalioa samplmg is lo demonslralc removal of soil conlaminalioa associated wilh 

pelrolenm-rel Jled relejsrs. As described above and discussed in Sechoa 5.4.3, portions of ihe soil RUs 
\tilhin ihe Biiildmg IS and Building 231 areas will be maccessible for excjvalion benealh ihe 
adjaccar/abullmg overpass, aad hisloric \\a\]s <Plales20a and 20b). Therefore, confirmation sampling of 
etLcavalion bolloms and/oc side walls in any areas ihal do aor achieve cleanup levels will be conducted lo 
provide a record of polealiallv remaining conlaminalion. 

6.3 Applicable State and Federal Laws and Regulatory Requirements 

ImplemenlaMon of ihc aelecled correclivc aclion alrernalives will comply with applicable slalc and federal 
laws and regulations including ihe requiremenlsof Tillc 23, Division 3, Cbapler 16. Anicle 1 I. which arc 
the primary cegulahons eslablishmg ihe requirements and sljndards for pelroleum-relaled correclive 
action m the SlJle of Cahfornu. The allernahves will iilso comply ^vnh jpplicable laws and regulations 
regarding miinageinenl and disposal of encavaled soil, including iransport lo and Irealmeni at regulated 
and petTnilled facilities As detailed in the RWQCB Order, ihe Building 207/231 CAP Area is a known 
pelroleum conlaminalion sile requiring preparjnon and implemenl Jlion of this CAP meeting the 
requirenienlsof23CCR5 2725 (2004). The RWQCB Order presents cleanup standards as SCRs for the 
proleclion of human he ill th. ecological receptors, and wjter quality, which have been used lo sel ihe 
applicable CAP cleanup levels. In addition, the Regional Water Quality Control Boiird. San Francisco 
Bay Region |RWQCB^s) TrtinstinliaS of Ftmii Sue Cl^oisap Rfqiiiifinenta jit Feirofet'tii Ititpiicieei So/ia 
(RWQCB. 2003 \ and the RWQCB Water Quality Control Plan lor the San Funcisco Bay Region (known 
as the Basin Plan) pert liming to waler quality wilhin ihe state, have been taken into account m establishing 
the CAP cleanup levels. 

The Presidio as a whole is within the GGNRA and is listed in the National Register of Historic Places as a 
Historic Landmark, which affords its historic resources and cultural landscapes certain priiteclion under 
the National Historic Preservation Act (NHPA). The NPS and Trust Programmatic Agreements, ^vhich 
set fodh the prn^cedures lo implement the historic compliance process of Section 106 of the WHPA, will 
be followed. In addition, archeological sites and resources are kno\vn to e^ist or may be discovered 
within the Presidio Prior lo corrective aclion implementation, ihe Trust will comply wilh applicable 
provisions of the Archeological and Historic Preservation Act <AHPA) and the Native American Graves 
Protection and Repatriation Act (NAGPRA). and plans lo comply wilh ihese provisions and minimize 
adverse impacts lo these resources dunng implementation of correclive aclion allernatrves by 
(I) conducting a pre-conslruction archaeological investigation, (2) requiring archaeological monitoring 
during intrusive activities Jo prevent adverse impaclSj and <3) developing and recommending corrective 
action allernatrves for RUs wilh identified historic resources that would not adversely affect their integrity 
(e.g.^ capping instead of eiicavalion). Other federal and slate statutes, such as the federal and stale 
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Endangered Species Acis (ESA and CESA), and [he Migralorv' Bird Treary Acl (MBTA), also provide 
slandaidifor prolecliou of nulural resojieea found on lEie Pre&jdio ihal will be followed during ihis 
correclLve acliori. The corrcclive scljori will be complclcd in a manner cousi'vlem wilh Ijrid uses 
c&labli^hed by ihe PTMP, NFS Managemenl Policies^ and ihc Presidio Vegelalion Management Plan 
{TrsisiantfNFS. 2001). 

Wnh regard lo soil excavation jnd disposal, slalc laws and rcguljliona implcmeni ihe reder[il Resource 
Conservation and Recovery Acl (RCRA) standards iind are applicable lo ihe corrective actions al the 
Building 207/231 CAP Ared These provisions include lilandards for properly sloring, handling, and 
Iranaporting excavated soils ihal may contain hazardous conslituenls. These regulations also set standards 
for lestingof potential hazardous wastes pnor to managcnienl and off^le disposal 

The inifiacled soil al ihc Building 207/23 1 CAP Area is nol believed to be hazardous waste. The transport 
and disposal of nonhazardous waste that may be generalcd during the corrective action will be performed 
m accordance with ihe pertinent seelions of Title 27 of ihe California Code of Regulations, which 
addresses the proper managetikent of solid wastes. The applicability of the To^ic Substance Control Act 
{TSCA)in regard lo the presence of PC Bs (e.g., Arochlor 10161 within soil at the Building 231 RU would 
be assessed if PCBs aie delecled above 50 mg/kg dunng soil profilingorconfirmalion sampling. 

The corrective aclionsal the Building 207/231 CAP Area take into account iheRWQCB Basin Plan 
policy of no loss of wetlands as well as Presidio wcllands resources {NFS cmd Ttml. 2UU3t. Any 
applicable discharge prohibitions and erosion control measures *ill prolcci surface water and ^vctland 
resources Also, Bay Area AirQual'ly Management District (BAAQMDl regulalions pertinent lo dust 
suppression and onsile air monitoring during excavation work will be met lo preveni air quality impacts 
from the selecled corrccli'vc actions. Although not aniicipaled to he preseni, il unknown USTs arc found 
during corrective action activities^ removal will comply \vith applicable slate and local requirements. 

6.4 Archaeological Monitoring 

The Sue is m proximity to areas known to be arch aeologic ally sensitive. The Trust will comply wilh 
applicable provisions of the Archcological and Historic Prcservalion Acl (AHPA)^ the Nalional Historic 
Preservalion Act (NHPA), the Native American Graves Proleclion and Repalriation Act (NAGPRA), and 
minrniize adverse impacls lo known and potential resources during inipleinentalion of corrective action 
allernalives by (I ) conducting a pre -con struct ion archaeological i n vest igal ion, (2) requiring 
archaeological monilonng during intrusive activities lo prevent adverse impacts; and {3) developing and 
recommending correclive action alternatives for RUs with identified hislonc resources that would nol 
adversely aflect iheir inlegrily {e.g., capping inslead of excavation). Corrective action work wilt be 
monitored per the Programmalic .Agreement for ihe Presidio helween ihc Trust and ihc Slalc Historic 
Preservalion Officer. Work will only be performed following CH>:»rdi nation wilh and approval by TrusI 
and WPS historians and archaeologists. If Hems of arc heologic ally or historically sensitive importance are 
found or suspected lo be present, field personnel will coniaci the Trusi and NPS immediately. 

Through ihe Trust Project Manager, the correclive action will he coordinated with Trust and NPS 
naluralisls. hislorians, and archaeologisis regarding sensitive areas ihal may exist al or near ihc Building 
2U7/23I CAPAreaand lake appropnale precautions during ihc field invcsiigalion. 

6.5 Groundw ater Monitoring 

Pre -Con struct ion and Posi-ConsEruclion groundwater monitoring for pelroleum -related COCs (and 
arsenic and associaled redox parameters during ihe first year of monilonng) arc included as part of the 
selecled correclive action allemalive for each of ihc RUs as described in Section 5.5. As described in 
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Sccrion 5.5.5, for ihc Bi]ildirig230 Soil RU where gnjuudwaicr has nor yet been sampled lo assess 
groLiadwaler impacls and no Groiiudwjlcr RU has been idealified in ihis CAP. mouilonug of a 
downgradieul ^^ell and colleeliou of Iwo H^droPuuch ground wjler coufmnalion samples wilhjn ihc Soil 
RU e^cavaljon after soil ha^ been removed will be conducted lo assess groundwater impacrs al this RU. 

Water level measuremeiils and field measiiremenls of pH, specific conductance, and disuDlved otL^geu 
{DO) will be conducted al each well. In addition, as summjcized m Table 7, each well will be sampled 
and analyzed for the RU -specific COC'v identified lor each of the Groundwater RUs descnbed in 
Section 4.4, as well as arsenic and associated redox parjinelers as follows: 

• TFH iisgasoline/BTEX/MTBEbvEPAMeihod SO15/S02I; 

• TPH jsdiesel and fuel oil by EPA Method 8015 modified wiih Silica-Gel Cleanup! 

• PAH^by EPAMeihod8270-SIM, 

• Pesiicidcs and PCBsby EPA Methods SOS I and S0S2i 

• Dissolved arsenic, iron^ manganese, and aluminum (EPA Melhcd 6010) 

• Field parameters including DO^ ORP^ specific conductance, and pH. 
MojiUoimg Ftcifiieticy 

Pre-Con'vtruction Monitoring: Table 7 and Plate 2 1 indicate the 1 1 existing wel I s'piezo meters (selected 
due lo prior detections of arsenic) that will be sampled for petroleum -related COCs. arsenic, and 
associated redox parameters for one event during the first year of monitoring to establish concentration 
trends. 

Post-Con si ruction Monitoring : 

• Exc aval ion Alternative — Table 7 and Plate 21 indicate the 10 wells {4 exisling and 6 newly installed 
wells) that will be used for downgradient monitoring of each RU to monitor concentrations of COCs 
in groundwater and the effectiveness of the remedy in achieving cleanup levels after rmplementation 
of the correclive action alternative. These wells will be sampled quarterly during Year 1 for 
petroleum -related COCs, arsenic, and associated redox parameters and semi-annuaUy thereafter for 
petroleum -related COCs. After four consecutive monitoring events during which COC 
concentrations are beto\v cleanup levels, the Post-Construction Monitoring Program will cease, and 
the appropriate approvals will be obtained from the regulatory agencies for well 

destruction/abandonment upon regulatory IRWQCB } appKival Well abandonment will be performed 
in accordance with State of California Waler Well Standards and DPH requirements, with the 
exception of using neat bentonite to backfill the hole because this material would be more compatible 
with future restoration of the Crissy Marsh than concrete. For the purposes of estimating costs for 
implementation of the Excavation Alternative, it is assumed that groundwater monitoring will be 
performed for 3 years (COCs will be below cleanup levels after one year of quarterly monitoring and 
two more years of semi-annual groundwater monitonng). 

• Capping/Land Use Control Alternative — Table 7 and Plate 2 I indicate the 10 wells (4 existing and 6 
newly installed wells) that will be used for downgradient monitoring of each RU lo monitor 
concentrations of COCs in ground\vater and the effectiveness of the remedy in achieving cleanup 
levels after implementation of the corrective action alternative. For the Building 22S Area RU for 
which capping^ a land use control (LUC(. and in situ injection of oxygen release product is the 
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sclccrcd allcrualivc, ihc new downgradicnl well rhal will be in stalled will be sampled quarterly dunug 
Year I for pclroleum-rclaled COC'v, arsenic, jad associaled redo^ paramelers lo jssess (he 
effectiveness of ihe lujeclioa in reducing coacealralioasof pelroleum-relaled COCs, and semi- 
anniially ihereaflcrfor pelroleum-relaled COCs. Afler2 consecutive monjioring events during which 
COCs arc below cleaaup levels, the Post -Construction MoaHormg Program will cense, and the 
appropriate approvals will be oblaiaed from ihe regulatory agencies for well dc&lructjon/abaadonmenl 
upoa regulalor^ (RWQCB) approval. Well abaadonmeni will be performed in accordance with Stale 
of California Water Well Standards and DPH requirements, with the e^ceptioa of iismg neat bentonite 
to backfill the hole because ihis malen j1 would be more compatible wilh future restoration of the 
Crissy Marsh than concrete. For ihe purposes of e sti m at lag costs for implementation of ihc 
Capping/LUC Altern Jtive (for all RUsexccpl Buildiag 22S Arcj ihal do nol include o^vgea release 
product inject Loa and effecliveness assessment), it is assumed that groundwater monitoring will be 
performed for 10 years (after 8 years of annual monitoring^ COCs will be below cleanup levels during 
the final IWD years of annual groundwater monitoring). 

The analytical methods, sampling frequeacy, aad duratioa for the Groundwater Moailoriag Program 
(described in Table 7 aad Section &.5) will be incorporated lato the sampling and analytical program for 
the Presidio-wide Quarlerly Groundwater Moniloriag Program {7£R, 2003}. 

Cessation of Grouadwater Monitonn;! Program' la the future, the monitoriag program (analyses aad 
number of wells sampled) will be ad apled as necessary, and moailoring wells will be abandoned as 
descnbed above pending RWQCB approval when sufficient data have been collected to assess whether 
COC concentrations in groundwater have been reduced to below cleanup levels. Groundwater monitoring 
will be revised and/or cease under the follo\nng scenarios: 

• Cease Monitoring By .-Analytical Suite : If COCs are below cleanup levels for an entire analytical 
suite within a given wzW (e.g.. TPH. VOCs, metals)^ the analytical suite will no longer be included m 
the monilormg program for that well, or 

• Cease Monitoring By Well : If COCs are below cleanup levels for all analytes for a given well, the 
well will no longer be included in the monitoring program. 

Groundwater samples, includingQA/QC samples (duplicates, equipmenl blanks, and trip blanks), will be 
collected and analyzed al the frequency described above as summarized in Table 7, and in accordance 
\vith the Presidio-wide Quality Assurance Project Flan (Telia Tech, 2tW/) for the COCs listed above. 

Alolalof 57 wells (5] existing wells and 6 new wells) within the Building 207/2 31 CAP Area (Table 7 
and Plale 21 ) will eventually be abandoned upon regulatory approval after corrective action monitoring 
programs cease according to the cnteria descnbed above. The following wells will be abandoned dunng 
construction and implementation of the selected corrective action alternatives as summarized in Table 7 
and shown on Plate 21: 

• 40 existing groundwater monitonng wells wilhin the Building 207/231 CAP Area that are not 
included la Groundwater Monitoring Program required by this CAP, and 

• 7 existing groundwater monitoring wells within the Building 207/231 CAP Area that are included 
only in the Pre -Construction Groundwater Monitonng Program required by ihisCAP. 

• 10 wells (4 existing aad 6 newly installed wells) that are included in ihe Post-Construction 
Monitoring Program required by this CAP. 
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Implementation of Corrective Action Alternatives 



In accoidancc wuh Ta^ 13 of RWQCB Older R2-2003-00S0, a Fivc-Ycar Siarus Report, which cvaluarcs 
ihc cffcclivcncsiof ihi'vCAP for groundwater, will be complclcd and ■viibmillcd lo ihc RWQCB for 
approval, la the Fivc-Vcar Slaliis Rcporl, ground \vjlcr coudilioa'v al the Building 207/231 Area will be 
cv jIu Jlcd aad Fulurc corrcclivc aclious will be a'vscsscd. If cleanup levels for all COCs are achieved 
wHhin ihc 5-vear monilonng period, the ground\valer moniHiring program will be discoininired and (he 
LUC related (o groiiadwjler conlamiaalion will be rei^iaded a* descnbed above. Once cleanup levels for 
all COCs are mcl^ the Five Year Review will no longer be required. 

6.6 Implementfltion Schedule 

The Trust pi jns lo implemenl the coirecllve aclion allern alive* for the five RUs u^iag a phased or 

concurreal approach depending on RU-specific consideralioas. 

Upon regulalory ageacy approval of (he Final CAP, ihe CAP Work Raa for the selected allernalives will 
be submiKed ao later ihiia 2 moalhs before (he slart of coasliucdon. St ad of conwruciioa will be 
conringenl upoa regulalory (RWQCB) approval of rhe Building 207/231 CAP Area Implemenlation Work 
Plan aad is anlicipaled lo occur by November 30^ 2007. 

As required by the Board Order, a Construeiioa Completion Reporl dnxiumeating implernenlalion of ihe 
Building 207/231 CAP Area corrective actions, will be issued afler const luclion is completed (anticipated 
(o be December 31, 200S). The Construction Complelion Repon will also include al least one round of 
grouad water monitoring results and the Buifdmg 207/231 CAP Area Site-Specific Addendum lo Ihe 
LUCMRR as described in Sectioa 5.1.2.2. 
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Table 5. Summary of the Evaluation of Corrective Action Alternatives 

Corrective Action Plan Building 207/231 Area 
Presidio of San Francisco, California 



REMEDIAL UNFT 


DESCRIPTION OF REMEDIAL UNIT 


1 REMEDIAL ALTERNATIVES 


1 CAPPING, LAND USE 
1 NO ACTION CO^fTROLS, GROLJNDWATER 

MOMTORING 


EXCAVATION, OFFSITE DISPOSAL OF 
SOIL, GROUNDWATER MONITORING 


FORMER BUtLDir^G 207 

AREA [INGLUDIMG 
BUILDLING 20a SUMP) 


Soil and Groundwater 

EXTENSIVE TPH.VOCs. PAHs IN SOILS 

GROUNDWATER l^ AREA OF FORMER SERVICE 
STATION USTb, FORMER BUILDING 208 SUMP 


NOT PROTECTIVE 


EFFECTIVE & IMPLEMENTABLE 

IF CRISSY MAPSh EXPANSION 

DOES NOT OCCUR 


EFFECTIVE & IMPLEMENTABLE FOR CRISSY 
MARSH OR OTHER REUSES 


FORMER BUILDING 38, 38-A, 
GARAGE AREA 


Soil and Groundwater 

LIMITED TPH,VOCb. PAHs, AND METALS IN SOILS 
GROUNDWATER NEAR FORMER BUILDING AND 
ADJACENT TO RAILROAD SPUR 


NOT PROTECTIVE 


EFFECTIVE & IMPLEMENTABLE 

IF CRISSY MARSH EXPANSION 

DOES NOT OCCUR 


EFFECTIVE & IMPLEMENTABLE FOR CRISSY 
MARSH OR OTHER REUSES 


EXISTING BUILDING 231 
AREA (INCLUDING FORMER 

BUILDING 271 AREA) 


Soil and Groundwater 

EXTENSIVE TPH IN SOIL S, GROUNDWATER 
BENEATH EXISTING BUILDING ■' SOUTH TO 
HISTORIC WALL & NORTH TO ENCOMPASS 
FORMER UST AREA & FORMER BUILDING 27T AREA 


NOT PROTECTIVE 


EFFECTIVE & IMPLEMENTABLE 

JF CRISSY MARSH EXPANSION 

DOES NOT OCCUR 


EFFECTIVE & IMPLEMENTABLE FOR CRISSY 
MARSH OR OTHER REUSES 

ASSUf^ING BUILDING DEMOLITION 


EXISTING BUILDING 228 
AREA 


Sou and Groundwater 

LIMITED TPH IN SOIL SOUTH OF BUILDING 228, AND 
LIMITED TPH IN SOIL AND GROUNDWATER NORTH 
OF BUILDING 22B 


NOT PROTECTIVE 


EFFECTIVE & IMPLEMENTABLE 

{NOT IN PLANNED CRISSY 

MARSH EXPANSION AREA) 


NOT IMPLEMENTABLE DUE TO POTENTIAL 

DAMAGE OF HISTORIC WALL & EXISTING 

HISTORIC BUILDING DESIGNATED FOR 

PRESERVATION 


EXISTING BUILDING 230 
AREA 

1 


SollOnlv 

LIMITED TPH, VOCb, PAHs IN SOIL EAST OF 

EXISTING BUILDING ADJACENT TO RAILROAD 
SPUR 


NOT PROTECTIVE 


EFFECTIVE A IMPLEMENTABLE 

(NOT IN PLANNED CRISSY 
MARSH EXPANSION AREA) 


EFFECTIVE & IMPLEMENTABLE 
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Table 5. Summary ofthe Evaluation of Corrective Action Alternatives 

Corrective Action Plan Building 207/231 Area 

Presidio of San Francisco, California 



CORRECTIVE 

ACTION 
ALTERNATIVE 



EVALUATION CRITERIA 



EFFECTIVENESS 



Site- Specific 
Applicability 



Ability to Achieve 
RAOs 



IMPLEMErfT ABILITY 



Ccnstructability 



Timeliness 



Impacts tc Ongoing 

Operations and 

Resources 



COST 



Capital Cost 



O&M Cost 



ALTERNATIVE 1 
NO ACTION 



AIIRLTs 

Takes no aclion lo address COCs 

above cleanup levels Would nol be 
applicable lor" any ol Ihe RUs, which 
contain COCs above cleanup levels 
Ihal are in contact with Ihe saluraled 
zone and would continue lo serve as a 
potential source olgroundwaler" 
conlammalion In addilion, signilicani 
porlions ollhese RUs occur" benealh 
buildings and conlain volatile 
compounds Conlammaled soil would 
not be removed, allowing llammable 
vapors lo polenlially migrale into Ihe 
airspace and ulilily infrastructures 
inside Ihe buildings These vapors 
may pose a heallh and salely nsKlrom 
mhalalion by workers'! ulur"e occupanis 
ol the building and fr"om polenlial 
ignition sources from equipmeni and 
lools used in Ihe building. 



All RUs 

Would not achieve RAOs 
because il lakes no 
aclion lo {1} address Ihe 
presence of COCs in soil 
benealh buildings, which 
would presenl a risk lo 
workers.1ulure occupants 
conducling ongoing and 
planned operalions wilhin 
the buildings, and (2) 
address Ihe potential 
source ol conlammanls to 
g r ou nd w aler" Alth o ug h 
the GOG concenlralions 
are expecled lo decrease 
by nalural allenuation 
over a long period ol 
time, Ihe reduction in 
concenlralions would nol 
be signilicani, and 
polenlial r"euses would 
have lo be restricled. 



All RUs 

WoukI nol involve 
conslruclion or 
oper"ation ol 
equipment. 



All RUs 

GouW be 
implemenled jn 
Ihe shorlesi 
limelrame 
because il 
lakes no action 



All RU^ 

Would have impacis on the 
ongoing and planned 
operalions wilhin Ihe buildings 
Potenlial hazards Irom vapors 
in unremedialed soil benealh 
Ihe buildings would havelo be 
miligated. Workerscould be 
exposed to conlammaled soil 
and vapors, requiring 40-hour 
hazardous malenals tr"aining 
and miligalion ol exposures 
Soil vapor ab atom en I 
measures would need lo be 
impJemenled lo pr"event 
migralion ol COCs inio the 
buildings In addilion, itwouki 
nol lake advanlage ol Ihe 
opporlumly lo implement a 
correclive aclion altern alive 
Ihal will allow for Cnssy Marsh 
expansion, which whenever 
implemenled, would be more 
difliculllo implemeni and 
disr"uplive to resloration 
operalions. 



Would nol require 

capital 
expenditures. 



WouW nol require 
OSM expenditures 



COCs = chemicals ol concem CULs = cleanup fevek LUCs = land use conlrok OSM = operalions and mainlenance RAOs = Remedial Aclbn Obisclive& RU = Remedial Unil 
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Table 5. Summary of the Evaluation of Corrective Action Alternatives 

Corrective Action Plan Building 207/231 Area 

Presidio of San Francisco, California 



CORRECTIVE 

ACTION 
ALTERNATIVE 



EVALUATION CRFTERIA 



EFFECTIVENESS 



Site-Specitic 
Applicabilitv 



Ability to Achieve FLAOs 



IMPLEMENT ABILFTY 



Const ructabilitv 



Timeliness 



Impacts to Ongoing 

Operations and 

Resources 



COST 



Capital Cost 



O&M Cost 



ALTERNATIVE 2 

CAPPING, LAND 

USE CONTROLS, 

GROUNDWATER 

MONITORiflG 



Existing Bmldmci RUs 

Would be applicable lor soil and 
groundwater" associaled wilh 
existing buildings and hislonc 
slruclures where Cnssy Marsh 
expansion IS nol aniicipaled The 
building loundalions and adjacent 
areas would be inspected lo 
delermmelhe need lor 'capping 
improvemenls' [e g., sealing Ihe 
flooring and any conduits lolhe 
subsurface, monilormg indoor air 
quality) to prevent fulure indoor 
workers Irom exposure lo volalile 
CO Cs thai may inlrude inloihe 
building airspace. Improvemenls 
would be implemenled as 
necessary Thecap would be 
permanenlly mamlamed and a 
permaneni LUC would be 
implemenled lo preveni allernale 
reuses {lor purposes ol cosling 
over a penod ol 30 years) 
Groundwater monitoring ol 
downgradieni wells would be 
perlormed annually lor a period ol 
10 years 



Existing Building RUs 

Would acliieve RAOs lolhe exteni 
practicable based on planned reuse 
{preserving existing and hislonc 
structures and current reuse! '" ^ 
cosl-elleclive manner because it 
would eliminate exposure pathways to 
COCs above CULs and establish 
LUCs to preveni alternate reuses. 
Would significantly reduce risks to 
worker s.'Tuture occupants conducting 
ongoing and planned operations 
within the buildings. Although it would 
not include removal or treatment ol 
contaminated soil or groundwater, 
capping to prevent exposures and 
reduce surlace water inlillration, and 
natural attenuation would eventually 
serve to reduce the mass ol 
contaminants in shallow soil that may 
potentially continue to alJect 
groundwater quality Capping ol 
Building 228 RU would include a one- 
time injection ol oxygen release 
product throughout the RU to 
remediate COCs and mitigate the 
potential lor recontamination ol Ihe 
immediately downgradieni Building 
231 RU. 



Existing BuikJing 

RUs 

Would consist ol 
standard 
construction 
activities for indoor 
air sampling, 
inspecting the 
Integrity of 
loundalions and 
structures, and 
improving and 
maintaining caps 
over th ese RUs. 
The equipment, 
materials, and labor 
to conduct these 
activities are readily 
available No 
special permitting, 
construction, or 
maintenance ol 
permanent 
structures or 
utilities would be 
required. 



Existing 
Building RUs 

Could be 
implemented 
within a short 
limelrame. 



Existing Building RUs 

WoukI Ua-^/e minimal 
impacts on the ongoing 
and planned operations 
within and outside the 
buiklmgs because 
capping improvements 
on existing loundations 
and pavement and long- 
lerm maintenance could 
be readily performed. 
WoukI not require 
installation of any 
permanent equipment 
that would remain in 
place Would prevent 
impacts to historic 
resources while 
maintaining their 
loundational integrity and 
eliminating potential 
exposure pathways to 
COCs beneath the 
buiklmgs, and prevent 
potential impacts to 
cultural resources 
because intrusive 
activities would not be 
conducted except during 
installation of 
downgradient monitonng 
wells Of in situ injection 
txirmgs. 



Would require 
capital 

expenditures for 
indoor air sampling, 
surveying the 
integrity of 
loundations and 
structures, and 
maintaining and/or 
improving 
impervious caps 
over th ese RUs. 
Administrative 
aspects ol 
documenting land 
usecontrols due to 
residual 
contamination 
would have low 
costs. 



Would require OSM 
expenditures for 
maintaining the 
caps and land use 
controls lor a 
period of 30 years, 
and annual 
groundwater 
monitoring lor a 
penod of 10 years. 



COC& = chemcak ol concern CUL& =cfeanup fevek LUCs = land u^e conliok O&M = operaliong and mainlensnce RAO5 = Remedial Aclion Ob|eclives RU = Remedial Unil 
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Table 5. Summary of the Evaluation of Corrective Action Alternatives 

Corrective Action Plan Building 207/231 Area 
Presidio of San Francisco, California 



EVALUATION CRTTERIA 



CORRECTIVE 

ACTION 
ALTERNATIVE 



EFFECTIVENESS 



Site- Specific 
Applicability 



Ability to Achieve 
RAOs 



IMPLEMEHT ABILITY 



COST 



Const ructability 



Timeliness 



Impacts to Ongoing Operations 
and Resources 



Capital Cost 



O&M Cost 



ALTERNATIVE 3 

EXCAVATION. 

OFFSITE 

DISPOSAL OF 

SOIL, 

GROUNDWATER 

MONITORiflG 



Alimjg 

Would be applicable lor all 
soil and groundwaler RUs 
excepi in portions Ihal 
exiend benealh existing 
buildings or abut historic 
structures that are 
designated for 
preservation All 
contaminated soil would be 
removed to the extent 
practicable It is anticipated 
excavation of 
contaminated soil would 
extend into the Bay Mud, 
allowing lor signilicant 
source removal In 
addition, th reed ill erent 
backfill options could be 
implemented depending on 
the planned restoration lor 
each area, and 
g rou nd water monitoring 
downgradient of each RU 
would be conducted to 
verify source removal and 
remedy effectiveness. 



All RUs 

Would achieve HAOs 
because it would 
entirely remove soil- 
containing COCs 
above cleanup levels 
or to the greatest 
extent practicable 
Implementation 
would significanlly 
reduce risks to 
worker s.Tuture 
occupants 
conducting ongoing 
and planned 
operalions within the 
buildings, and would 
also serve to reduce 
the mass ol 
contaminants in 
shallow soil that may 
potentially continue 
to allect groundwater 
quality in both RUs 



All RUs 

Would consist ol 
standard construction 

activities lor soil 
excavation, 

dewatering, soil staging 
and sampling, and 
ollsite transportation 
and disposal The 
equipment, materials, 
and labor to conduct 
these activities are 
readily available No 
special permitting, 
construction, or 
maintenance ol 
permanent structures 
or utilities would be 
required. 



All RUs 

Could be 

implemented 
and 

completed 
within a 
moderate 
timet rame. 



All RUs 

Would have temporary impacts on tlie 
ongoing and planned operations within 
existing buildings, but would not require 
installation ol any equipment that woukl 
remain in place or require monitoring 
and maintenance Would minimize 
impacts to histork^al structures tty only 
excavating areas that can be accessed 
During excavation, workers could be 
exposed to contaminated soil, requinng 
they receive 40 -hour hazardous 
materials training Would have impacts 
on cultural resources due to extensive 
intrusive activities, but these coukl be 
mitigated through archaeologfcal 
monitonng. Woukl have eventual 
positive impacts on ecological 
resources by removing contaminated 
soil and allowing lor Crissy Marsh 
expansion 



Would require capital 
expenditures lor excavation, 
conlirmation sampling and 
analysis, ollsite disposal of soil, 
and monitonng and 
documenting temporary land 
use controls 



Would require 
OSlM 

expenditures for 
groundwater 
monitonng and 
maintaining a 
land use control 
until cleanup 
levels are met in 
groundwater. 



GOC& = chemcak ol concern CULs =cfeanup feveh LUCs = land use conlioh 05M = operation? and maintenance RAO? = Remedial Action Ob|eclives RU = Remedial Unil 
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"able S. Summary of Corrective Action Alternatives Selection 

Corrective Action Plan Building 207/231 Area 

Presidio of San Francisco. California 



FORMER BUILDING 207 AREA (INCLUDING BUILDING 208 SUMP) -- EXTENSIVE TPH, VOCs, PAHs IN SOIL & GROUNDWATER IN AREA OF 

FORMER SERVICE STATION USTs, FORMER BUILDING 208 SUMP 


REMEDIAL 
ALTERNATIVE 


MAIN COMPONENTS OF REMEDIAL ALTERNATIVE 


EVALUATION CRITERIA 


EFFECTIVENESS 


IMPLEMENTABILITY 


COST 


NO ACTION 


■ Mo remedial acllon lo address conlamm ants in sollorgroundwaler 


• Not effective Would not address 
contaminants above cleanup levels that 
pose potential nsk to site worl^ers or 
ecological receptors, except over an 
extended penod ol time as reduction ol 
contaminants occurs 


• Easy lo implement Iromteclinical and 
constnjction perspectives. 

• Would not be implementablelrom 
administrative perspectives due to potential 
exposures under planned reuses/expansions 
Irom contaminants in soil and groundwater 
{a) dunng excavation/site work, (b) dunng 
reuse by ecological receptors. 


• Total Costs None 

• Capital Costs: None 

• OaM Costs: None 


CAPPING, LAND 

USE CONTROLS, 
GROUNDWATER 
MONITORING 


• Capping to (1) establish impervious barrier over conlammanls, {2) 
minimize surface water intrusion and m^ralion ol contaminants into 
g round waler 

• Permanent Land Use Control that prohibits other reuses. 

■ Installation ol 3 new downgradient wells, Annual groundwater 
jTionitoring and reporting to assess nalure a extent ol contaminants 
over a period ol 1 years 


• Elfective if existing reuse does not 
change and potential Doyle Drive, 
Crissy Marsli, Tennessee Hollow 
Riparian Corndor expansion site work is 
not implemented. 

• Would mitigate exposures to extent 
practicable based on existing reuse, but 
would not remediate or eliminate 
contaminants lor unrestricted Future 
reuse. 


• Easy lo implement via standard construction 
practices using readily available resources. 

• Impacts on site operations during cap 

constnjction 

• No impacts on historic or cultural resources 


Aooendix B; Table B-1 

• Total Costs $214,000 

• Capital Costs: $157,000 
{Capping improvements) 

• OSM Costs $57,000 
{Maintaining cap. groundwater 

monitonng. permanent Land 
Use Control) 


RECOMMENDED CORRECTiVE ACTiOU ALTERNATiVE 


EXCAVATION. 
OFFSITE 
DISPOSAL OF 
SOIL, 

GROUNDWATER 
MONITORING 


■ Excavation ol contaminated soil, which is anticipated to e>[tend into 
the Bay Mud aquitard. 

■ Restoration ol excavated area under one ol three potential scenanos 

to provide llexitMlily lor potential Crissy Marsli/Rlpanan Corridor 
expansions: (1 ) completely liacKlill excavation lo cun^ent grade arHl 
restore pavement and roadways, [2) leave excavation open with 
intenm drainage system to prevenL overllow, with backlill and 
repaving ol roadways only, [3) partially backlill excavation to above 
water table and stabilize with materials compatible with luture 
restoration 

■ Ollsitedisposal ol s«L 

■ Installation ol 3 new downgradient wells; Groundwater monitoring 
and reporting to verily source removal and assess residual 
contamination. 


• Effective, especially il Doyle Dnve, 
Crissy Marsli, Tennessee Hollow 
Riparian Corridor expansion site work is 
impJemenled. 

• Would permanently remove 
contaminants and eliminate exposures 
in the shortest timetrame and to the 
greatest degree, alloijving lor planned 
reuses. 


• High level ol efforl to Implement via standard 
construction practices using readily available 
resources. 

• Impacts on site operations Irom excavation ol 
large area and existing roadways. 

• Would require signilicant archaeological 
mo nit on ng 


Appendix B, Tables B-2 to B-4 

• Total Costs $256,000 to 
$333,000 lor range ol backlill 
options 

• Capital Costs: $250,000 to 
$332,000 lor range ol l>ackliJJ 
options {Excavalionj 
dewatenng. Ijacklillmg. 
restoration, offsite disposal ol 
soil] 

• OSM Costs: $e.000 
{Groundwater monitoring. Land 

Use Control) 
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"able S. Summary of Corrective Action Alternatives Selection 

Corrective Action Plan Building 207/231 Area 

Presidio of San Francisco. California 



FORMER BUILDING 3B. 3B-A, GARAGE AREA - LIMITED TPH. VOCs, PAHs AND METALS IN SOIL & GHOUNDWATEH 


REMEDIAL 
ALTERNATIVE 


MAIN COMPONENTS OF REMEDIAL ALTERNATIVE 


EVALUATION CRFTERIA 


EFFECTIVENESS 


IMPLEMENT ABILITY 


COST 


rJO ACTION 


■ ^Jo remedial acllon lo address canl ami nanls in soil or groundwater 


• Not eflective Would not address 
contaminanis above cleanup levels that 
pose potential nsk to site workers or 
ecological receptors, excepi over an 
exiended penod of time as reduction of 
contaminants occurs. 


• Easy to implement from lechntcal and 

constnjction perspectives. 

• Would not be implemenlable from 

administrative perspectives due to potential 
exposures under planned reuses/expansions 
from contaminants in soil and groundwater 

{a) dunng excavation/site work, (b) dunng 
reuse by ecological receplors. 


• Total Costs None 

• Caoital Costs: None 

• OSM Costs: None 


CAPPING, LAND 
USE CONTROLS, 
GROUNDWATER 
MONITORING 


• Capping lo (1) establish impervious barrier over coni am in anls, j2) 
minimise surface waler intrusion and migration of contaminanis inio 
groundwater 

• Permanent Land Use Control thai prohibits other reuses. 

• Installation of 1 newdowngradientw^l; Annual groundwater 

monitoring and reporting to assess nature S, extent of conLammants 
over a period of 1 years. 


• Effective il existing reuse does not 

change and Cnssy Marsh or Tennessee 
Hollow Riparian Corridor expansion site 
work IS not implemented 

• Would mitigate exposures to extent 
practicable based on existing reuse, but 
would not remediate or eliminate 
contaminants for unrestricted future 
reuse. 


• Easy to implement via standard construction 
practices using readily available resources 

• Impacts on site operations during cap 
constnjction 

• No impacts on historic or cullural resources. 


Appendix B, Table B-5 

• Total Costs. S161,000 

• Capital Costs: $104,000 
(Capping improvements) 

• OSM Costs: S57.000 
{Maintaining cap, groundwaler 

monitonng, permanent Land 
Use Control) 


RECOMMENDED CORRECTIVE ACTION ALTERNATIVE 


EXCAVATION. 

OFFSITE 
DISPOSAL OF 
SOIL, 

GROUNDWATER 
MONITORING 


■ EKcavation of contaminated soil, which is anlicipated to e>1end into 
the Bay Mud aquitard. 

■ Restoration of excavated area under one o1 three pofenllal scenarios 

lo provide flexibility for potential Crissy Marsti/Ripanan Corridor 
expansions {^) complelely backfill excavation tocuTenl grade and 
restore pavement and roadways, [2) leave excavation open with 
intenm drainage system lo preveni overflow, with backfill and 
repavmg of roadways only, [3) partially backfill excavation to above 
waEer lable and stabilize wilb matenals compatible with future 
restoration. 

■ Offsitedisposal ol soiL 

■ Installation of 1 new downgradient we^l; Groundwater monitonng and 

reporting to verify source removal and assess residual 
contamination. 


• Effective, especially if Crissy Marsh or 
Tennessee Hollow Riparian Corridor 
expansion siLe work is implemented. 

• Would permanently remove 

contaminanis and eliminate exposures 
in Ihe shortest limelrame and to the 
greatest degree, allowing for planned 
reuses 


• High level of effort to implement via standard 
construction praclices using readily available 

resources. i 

• Would require archaeological monilormg. 


Appendix B. Tables B-6 to B-8 

• Total Costs $191,000 to 
$208,000 for range of backfill 
options 

■ Capilaf Costs: $185,000 to 

$202,000 for range of backfill 
options {Excavation, 
dewalenng, ttacklillmg, 
restoration, of Isite disposal of 
soil] 

• OSM Costs: $6,000 
{Groundwater monilormg. Land 
Use Control) 
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Table 6. Summary of Corrective Action Alternatives Selection 

Corrective Action Plan Building 207/231 Area 

Presidio of San Francisco. California 



EXISTING BUILDING 231 AREA (INCLUDING FORMER BUILDING 271 AREA) -- EXTENSIVE TPH, VOCs IN SOIL & GROUNDWATER BENEATH EXTSTING BUILDING / SOUTH TO HISTORIC WALL S 

NORTH TO ENCOMPASS FORMER UST AREA & FORMER BUILDING 271 GARAGE AREA 


REMEDIAL 
ALTERNATIVE 


MAIN COMPONENTS OF REMEDIAL ALTERNATIVE 


EVALUATION CRITERIA 


EFFECTIVENESS 


IMPLEMENT ABILTTY 


COST 


NO ACTION 


• Uo remedial aclion lo address conlaminanis in soil or groundwater 


• No! elleclive Would nol address cwilammanls 
above cleanup levels Ihal pose potential risklo 
slle workers, occupanis, or ecological 
receplors, excepi over an exiended period ol 
lime as reduction ol conlaminanis cccurs. 


• Easy to implement from technical and 
construction perspectives 

• Would nol be Implementablelrom 
administrative perspectives due lo potential 
exposures (1) under existing reuse from 
contaminant vapors entering occupied building; 
[2) under planned reuses.''expanslons Irom 
contaminants In soil and groundwater (a) dunng 
excavalion/site work, {b) during reuse by 
ecolcqical receptorB. 


• Total Costs None 

• Capital Costs None 
' • OSM Costs None 


CAPPING, LAWD 
USE CONTROLS, 
GROUNDWATER 
MONITORING 


• Capping Improvements wilhin building foundation and adjacent areas 
lo(l) establish Impervious bamerovercontamlnanis, [2) minimize 
surlace waler intrusion and migration ol contamlnanis into 
groundwater 

• Permaneni Land Use Control thai prohibits other reuses 

• Inslallalion of 1 newdowngradient well; Annualgroundwaler 
rroniloring and reporllng [ol 1 new and 3 exislmg wells) lo assess 
nature & exieni ol contammanls over a penod of 1 years. 


• Efleclivell exisling reuse does nol change and 
potential Doyle Drive, Cnssy Marsh, Tennessee 
Hollow Ripanan Corridor expansion site work Is 
not implemented 

■ Would mitigate exposures to extent practicable 
based on existing reuse, but would nol 
remediate or eliminate contaminants lor 
unreslricted lulu re reuse 


• Easy to implement via standard construction 
practices using readily available resources. 

• Minimal impacts on site operations. 

• No impacts on historic wall or cultural 

resou rces. 


Appendix B; Table B-9 

• Total Costs: 
$398,000 

• Capital Costs 

$6f 1,000 {Capping 
improvements) 

• O&M Costs 
$287,000 
[Maintaining cap, 
groundwater 
monitoring, 
permanent Land 
Use Control) 
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"able S. Summary of Corrective Action Alternatives Selection 

Corrective Action Plan Building 207/231 Area 

Presidio of San Francisco. California 



EXISTING BUILDING 231 AREA (INCLUDING FORMER BUILDING 271 AREA) -- EXTENSIVE TPK, VOCs IN SOIL & GR0UT4DWATER BENEATH EXISTING BUILDING / SOUTH TO HISTORIC WALL fi 

NORTH TO ENCOMPASS FORMER UST AREA & FORMER BUILDING 271 GARAGE AREA 



RECOMMENDED CORHECTIVE ACTION ALTERNATIVE 



EXCAVATION. 

OFFSITE 
DISPOSAL OF 
SOIL, 

GROUNDWATER 
MONfTOPING 



DeniDlition of Building 231 and 6 exLslIng monilanng wells localed 

w^I^l^ excavation area. 

EKcavallon ol conlammaled soil, which is anticlpaled lo e>1end inlothe 

Bay Mud aquilard 

Resloralion ol excavated area under one ol Ihree polenlial scenanos 

lo provide llexibility lor polenlial Crlssy Marsti/Ripanan Corridor 

expansions {^) complelely backtill excaualion loourrenl grade and 

reslore pavemeni and roadways, [2) leave excavalion open wilh 

inlenm drainage syslem lo prevent overflow, wilh baoklill and repaying 

ol roadways only, (3) partially backllll excavalion lo above waler lable 

and slabilize wilh materials compatible with lulure resloration, inslall 

sffnl-permanenl drainage syslem. 

OfTsite disposal ol soil. 

Inslallalion ol 1 new downgradient w^l; Groundwater monilonng and 

reporting (ol 1 new well and 3 exisling wells) lo verily source removal 

and assess residual contamlnalion. 



Efleclive, especially 11 Doyle Drive, Cnssy 

Marsh, Tennessee Hollow Ripanan Corridor 

expansion sile worK is implemenled. 

Would permanenlly remove conlammanls and 

elimmale exposures in Ihe shoriesi limelrame 

and lo Ihe grealest degree, allowing lor planned 

leuses. 



High level of ellorl lo implement via slandard 

construed on practices using readily available 

resou rces. 

Impacts on sile operalions Irom building 

demolition, excavation ol large area, and 

exisling roadways 

Would require specialized siruclural 

slabilizalion lechniques near hislonc wall to 

preveni impacis on hislonc resources 

Would require signrllcani archaeological 

moniloFing. 



Appendix B; Tables 
B-lOloB-12 

■ Tolal Cosls . 
$1 ,604,000 lo 
$1,847,000 lor 
range olbacklill 
options 

■ Capilal Cosls 
$1,550,000 10 
$1,802,000 lor 
range ol backlill 
options I Excavation, 
de watering, 
ttacklillmg, 
restoration, oflsite 
disposal ol soil) 

■ O&M Cosls: 
$45,000 
[Groundwater 
monitoring. Land 
Use Conlrol) 
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"able S. Summary of Corrective Action Alternatives Selection 

Corrective Action Plan Building 207/231 Area 

Presidio of San Francisco. California 



EXISTING BUILDING 228 AREA ~ LIMITED TPH IN SOIL SOUTH OF BUILDING 228, AND LIMITED TPH IN SOIL AND GROUNDWATER NORTH OF BUILDING 22a 


REMEDIAL 
ALTERNATIVE 


MAIN COMPONENTS OF REMEDIAL ALTERNATIVE 


EVALUATION CRITERIA 


EFFECTIVENESS 


IMPLEMENT ABILrrV 


COST 


^J0 ACTION 


■ No remedial action lo address conlaminanis m soil or 
groundwater. 


• Not eflec live Would not address 
contaminants above cleanup levels that 
pose potential risl^ to site workers, except 
over an extended period ol time as 
reduction ol contaminants occurs. 

1 


• Easy to implement Irom technical and 
construction perspectives. 

• Would not be implemenlablefrom 
administrative perspectives due to 
potential exposures under existing 
reuses trom contaminants in soil and 

groundwater 


• Total Costs None 

• Capital Oosts. None 

• OSM Costs- None 


RECOMMENDED COHRECTiVE ACTION ALTERNATIVE 


CAPPING, LAND 
USE CONTROLS, 
IN SITU 
INJECTION OF 
OXYGEN 
RELEASE 
PRODUCT, 
GROUNDWATER 
MONITORING 


■ Capping improvements wilhin buildirtg and lo (1 ) esEabllsh 
impervious barrier over conlaminanfs, (2) minimize surtace waler 
Intrusion and migrallon at oontaminants Inio groundwater. 

■ Permanent Land Use Control Itiat prohibits ottier reuses. 

■ One-time direct push technolcgy In situ ln|eclion ol oxygen 
release product within RU (outside building) lo remediate 
contaminants In soil and groundwater directly upgradient oE 
Building 231 RU 

■ Installation ol 1 newdowngradlenl well; Annualgroundwaler 
monitoring and reporting lo assess nature S extent ol 
contaminants over a penod ol 1 years. 

■ In Srfu Conllrmation Sampling 2 years alter oxygen release 
product ln|ec1lon lo assess residual conlammatlon. 


• Eftectlvelor existing reuse consistent with 
preservation ol tiistoric building and wall. 

• Would mitigate exposures to extent 
practicable based on existing reuse using 
cap and land use controls, and would 
remediate contaminants using in situ 
oxygen release product Injection directly 
upgradient ol Building 231 RU to mitigate 
potential reconlamination. 

• Would eliminate exposures and remediate 

contaminants over several years with 
limited distuEtiance ol existing reuse wtille 
preserving tiistonc building and wall 
Eflectiveness ol In situ in|ection Is variable 
based on the nature and depth of 
contamination. 


• Easy to implement via standard 
conslruction practices using readily 
available resources. 

• Minimal Impacts on site operations. 

• No impacts on historic wall, historic 
building 


Apoendix B. TatHeB-13 

• Tolal Costs $185,000 

• Oaoltal Costs 111 S 000 

{Capping improvements, one- 
time in situ injection ol oxygen 
release product) 

• OSM Costs: $67,000 
{Maintaining cap, permanent 
Land Use Control, 
Groundwater monitoring) 
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"able S. Summary of Corrective Action Alternatives Selection 

Corrective Action Plan Building 207/231 Area 

Presidio of San Francisco. California 



EXISTING BUILDING 230 AREA "LIMITED TPK,VOCs,PAHs IN SOIL EAST OF EXISTING BUILDING ADJACENT TO RAILROAD SPUR 


REMEDIAL 
ALTERNATIVE 


MAIN COMPONENTS OF REMEDIAL ALTERNATIVE 


EVALUATION CRITERIA 


EFFECTIVENESS 


IMPLEMENT ABILITY 


COST 


NO ACTION 


■ ^Jo remedial action lo addreBBConlaminanIs m soil or 
groundwaler. 


• Not elfectlve Would not address 
contaminants above cleanup levels 
Ihat pose potential risk to site 
woFi<ers, except over an extended 
period of time as reduclion of 
contaminants occurs. 


• Easy to implement From technical and 
construction perspectives. 

• Would not be implemerrtable from 
administrative perspectives due to potential 
exposures under existing reuses from 
contaminants in soil and groundwater. 


• Total Costs None 

• Caoltal Oosts: None 

• OSM Costs: None 


CAPPING, LAND 
USE CONTROLS 


• Capping improvenienis between existing building and adjacent 
railroad spur to (1) establish impemous barrier over 
contaminants, {2} minimize surlace water intrusion and miflration 
of contaminants inio groundwater. 

• Installation ol 1 newdowngradlenl well; Annualgroundwater 
monitoring and reporting to assess nature S extent ol 
contaminants over a period ol 1 years. 

■ PermanenE Land Use Control Ihat prohibits other reuses 

■ Annual groundwater monitoring and reporting of 1 new well to 
assess nature S extent of contaminants over a penod of 10 years. 


• Effective for existing reuse consistent 
with continued occupatiort of building 
and use of railroad spur. 

• Would mitigate exposures lo extent 
practicable based on existing reuse 
while preserving building and railroad 
spur, but would not remediate or 
eliminate coniamlnanis for 
unrestricted future reuse. 


• Easy to implement via standard 
construction practices using readily 
available resources. 

• Minimal Impacts on site operalions. 

• No impacts on existing building or cy Mural 
resources. 


Apoendix B; TaWeBU 

• Total Costs $200,000 

• Caoltal Cosis S143.000 
{Capping improvements) 

• OSM Costs: $57,000 
{Maintaining cap, permanent 
Land Use Control, 

g rou nd w ater m o n it o ring ) 


RECOMMENDED COHRECTiVE ACTION ALTERNATiVE 


EXCAVATION, 

OFFSITE 
DISPOSAL OF 
SOIL 


■ Excavation olccnlamlnated soil, which is anticipated to extend 
Into the Bay Mud aquitard. 

■ BackffH excavation to current grade and reslore pavemeni 
[BackfiJI Option G only; area not planned lor Crissy Marsh 
expansion). 

■ OFTsite disposal of SOIL 

■ InstallaLion of 1 new downgradieni well, Groundwater monitoring 
and reporting of 1 new well to verify source removal and assess 
residual contamination over a period of 3 years 


• Effective, especially if Doyle Dnve, 
Crissy Marsh, Tennessee Hollow 
Riparian Corridor expansion site work 
Is implemented. 

• Would permanently remove 
contaminants and eliminate 
exposures In the shortest timeframe 
and to the greatest degree. 


• High level of effort to Implement via 

specialized constrijction practices 
{excavating adjacent lo an existing building) 
using readily available resources 

• Impacts on site operations from excavation. 

• Area extent of excavation not well defined, 
could expand to areas along railroad tracks 

or near building. 

1 


Apoendix B. Table B-1 5 

• Total Costs $228,000 

• Caoltal CosIs S222.000for 

Backfill Option C lExcavalion, 
dewatenng, backfilling, 
restoration, offsite disposal of 
soil] 

• OSM Costs: Se.OOO 
{Groundwater monitoring) 



Checked: MS 



Approved: SS 
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1. CROSS-SECTION LOCATIONS ARE SHOWN ON PLATES. 
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BAV MUD CONTOUR MAP NOTES 

1. FiD malenal consisleO of indjalital fiH Bnd dredged bay aands and clays. 

2 Bay sand^ and clayawflffl conslOsred nadws tiaascl nn ihs abssiice ol brick dsbriB, wire, oroiher non-na|Lvfl maisfiaSs- 

3 ThD doplh m nalive malcnol based on fill Ihickncsscs dclailcd on early Bu Iding 207/231 Area tionnq logs rcflccled induslnal fiFI only Forihe 
purpose of Ihis plalc, Ihe elevalion of the lap of nalivc malcnal docs nol inclurJo some uni[s piBviously descnbcd as nali^o Decisions Id 
ffiipand fill r^onlenlwBS based un atiservabons from drilling aclivilies performed in April 20O4 and on comparisons from cunanllo pjeuious 
topography 

A. Many olds' boiing^ were com|:^eie<laidepi^i6Je&5iban5-1ool below giound suiface Wosf oHhese Donnga were inierprefed as being 
complefed above ibe IH/neiive mrerface. Triese and ofber oonng? ibal failed lo penefr^te it^e fiiiyneiive iirerlace heve a Bay MuO elevatKjn 
Fleled as lesFlhan {<) Iheelevannn of ihe bottom of the bonng 

5 Based on the IS71 topographic map of the Presidio area, the Bulding 207^231 Area nias submerged under water from Building 220 in ihe 
south lo an eas^-'lvcsl Lrendinc sand barer island in the north The 1071 elcfvationfor tbc entire 207^231 Area was at or below the 6-foot 
contour line (assumed Moan Sea Level) For Ihe purposes of this contour map itv^as assumed Ihat Ihe orig nal elr?vationforllie 207/23 1 Area 
i^as closer Id than 6'fool, based Oie area being submerged with water 

B. This i5]i;sl One inlerpielation of the Bdy Mud elevBtiui and contouring, OHier iTlerpietations ere possittfe. 
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THICKNESS OF FILL NOTES; 

I. Fill maierlal consisled 0' industrial nil a^d dieog&d bay sands and days 

2 B^y derived sands and cl^ys ware considered fill besedon the presence of brick debns, wire, or olher ncm-naliva materiel^ 

a The fill 1hickn€fS5csdclailcd on early Building 307.'231 Area boring logs rcfleclDd industrial HII only. Forlho pu'pD&c of Ihis plalc the 
Ihickness of fill from Ihese bonngs was CHpanded Id include poTions of unils previously described as naln/e Deasionala expand Iheflll 
conCeni fias based on obaervalions irorn dnlling adivilies pedonned in April ?004-and on cornpansons Uom cuirenlla pre^ioua lopugrapby, 

fl. Manyolder bonngs were completed aidepfh^ less man 5-'f>of Deinw g-ound surface. Mosf nlilieseDcrings weremierprefedasbemg 
compi&ieo above tne riil/natiwe miedace \he^ and olhe' borings iiiat leiled lo penelrale tne Ml/neiiwe miedace have Ml ihid-nesses listed as 
greafe'Uian [>}UiecDrnpleiiondepiho' [fie boring, 

S, Based on Ihc IB/I lopographic map of Ihc P'csidio area, Ihc BuPdInq 2Q7/231 Area was submerged under wifllerfrom Buildng 22& In the 
south to an east.'wcst trending sand bar or island in Ihc north The ^'S7^ Diovalion lertho entire 2Q7/231 Area was at cr below the 6-foot 
contour iine ^assumed Mean Sea Level) For the pjrposcs of this contour map, it was assumed that the originaJ Dlcvation for the 307/33 1 Araa 
was dose' to than frfooi; based the area being subrrerged wrth water 

S. This J5]u5l0ne iflerpFetaliOn of fill Ihickneaa and conlouring. Olher mterprelalions are posaibla. 
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SOIL BORING LOCATION 

EXCAVATION SAMPLE LOCATION 

SOIL BORING LOCATION WITH GRAB 
GROUNDWATER SAMPLE 

BUILDING 207/231 AREA BOUNDARY 

EXISTING STRUCTURE 

FORMER STRUCTURE OR FEATURE 
I STAINED AREA 



STATION 

SAMPLE DEPTH (FEET BGS) 
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ALL CONCENTRATIONS 

PER KILOGRAM (mg/kg) 
ANALYTE 



N MILLIGRAMS 



- COWCENTRATIOPJS SHOWN IN RED EXCEED CLEANUP L£V£LS. 

- SPL = Split - NA NOT ANALYZED 

- HD = NOT DETECTED - Dup = DUPLJCATE 



FORMER UNDERGROUND STORAGE TANK 
[KNOWN UST'S HAVE TANK NUMBERS) 

FORMER FUEL ISLAND 
FORWER RAILROAD TRACKS 

REMOVED FUEL DISTRIBUTION PIPELINE 
ABANDONED IN-PLACE FUEL DISTRIBUTION PIPELINE 

HISTORIC WALL 

PREVIOUS SOIL EXCAVATION AREA 

FORMER HYDRAUUC LIFT 

DIESEL AND/OR FUEL OIL CONCENTRATION COWTOUR (mg/Hg) 

GASOLINE CONCENTRATION CONTOUR (mg/kg) 

BENZENE CONCENTRATION CONTOUR (mg/kg) 



NOTES: 

1 . ONLY RESULTS THAT WERE DETECTED ARE SHOWN, 

2. THfS REPRESENTS ONE INTERPRETATION OF A UMITED 
DATA SET; OTHER INTERPRETATIONS ARE POSSIBLE. 
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STATION NAME 

SAMPLE DATE 

SAMPLE DEPTH (FEET BGS) 

CONCENTflATION jig/L 

ANALYTE 



rf MONITORING WELL - SHALLOW BAND 

■$■ MONITORING WELL - UPPER INTERMEDIATE SAND 

® MONITORING WELL - LOWER INTERMEDIATE SAND 

H, MONITORING WELL ■ DECOMMISSIONED 
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M SOIL BORING LOCATION WriH GRAB 
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MTBE CONCENTRATION COmOUR (jig/L) 
BENZENE CONCENTRATION CONTOUR (^ig/L) 
GASOLINE CONCENTRATION CONTOUR (^g/L) 



-ALL RESULTS IN MICROGRAMS PER LITER [|ig/L) 

' CONCENTRATIONS SHOWN IN RED EXCEED CLEANUP LEVELS, 

- SPL = Spill - NA = NOT ANALYZED 

- ND = NOT DETECTED - Dup = DUPLICATE 

NOTES 



1. THIS REPRESLNTS ONE INTLRPRIITATION OF A UMITIID DATA SET; OTHER 

INTERPRETATIONS ARE POSSIBLE 

2 ONLV RESULTS THAT WERE DETECTED ARE SHOWN 

3. CONTOURS ARE BASED ON THE 5 MOST RECENT YEARS OF DATA. 
DATA PRIOR TO o YEARS IS POSTED, BUT WAS NOTCONTOUPED. 

4. POSTED GROUNDWATER ANALYTICAL DATA REPRESEhn"S THE MOSTRECEMT 
DATA AVAIIABLE 
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DODE 




■HJl.D 


ND:(Ll»^ 


D.ODE 




■HJl.D 


ND:(i DCS 


ElOOE 




■HJl.D 


ND:Q.IU^ 


ElGDE 




■niVQ 


rJD:ILDI 


ElDI 




■niVQ 


NDilLCa^ 


DODE 




■naa 


ND:ILCa^ 


DODE 




■n^a 


ND:ILCa^ 


DODE 




■n^a 


ND:ILCa^ 


ElGDE 




■HJl.D 


ND:ILCD^ 


DODE 




■la'XD 


ND-aDI 


aoi 


flU067) 


■la^a 


ND:ILCa^ 


DODE 




■n^a 


rJD:ILBS 


□ EB 




■HJl.D 


ND-CLCC3 


ElGD] 




■HJl.D 


ND:a.l»3 


DGD3 




■naa 


rjD:iLDa3 


DOB] 




■niVQ 


rjDiiLin^ 


DOB] 




■la^a 


ND:ILm3 


DGD3 




■HJl.D 


ND:ILm3 


D(»3 




■HJl.D 


ND-(i l»3 


D(»3 




■n^a 


3D 


1.? 


<*l 


■niVQ 


K 


1.? 


<*l 


■la^a 


Z3 


1.? 


<*l 


■njiva 


4B 


1.? 


<*l 


■niVQ 


rDilLDO* 


DOfrl 




■n^a 


ND:ILmt 


DOBI 




■HJl.D 


ND:ai»l 


ElGBI 




■HJl.D 


ND-(Ll»l 


ElGBI 




■HJl.D 


ND:lll»l 


ElGBI 




■«>'□ 


na-ODOA 


ElGBI 




■HJl.D 


ND^aCQI 


ElGBI 




■njaa 


36 


El ED 


<*l 


■niVQ 


44 


i.a 


<*l 


■naa 


HD 


1.? 


<*l 


■la^a 


31 


1.? 


<*l 


■HJl.D 


?« 


1.? 


<*l 


■HJl.D 


NDtID 


ID 




na>.D 


NDt» 


ED 


4UJHzq| 


■HJl.D 


IDtl 


1 




■HJl.D 


ND-ai»3 


DGDE 





LdK>.ib, Qu.Hllir 



Z3IEB3rGI|£r> 
Z3IEB3<ai|£7i 
Z3IEB3rai|£7i 
Z3IEB3<ai|£7i 
Z3IEB3<ai|£7i 
Z3IEB3rai|£7i 
Z3IBB3<ai|£7i 
Z3IEB3<ai|£7i 
Z3IEB3rGI|£7i 
Z3IEB3<ai|£7i 
Z3IEB3rGI|£7i 
Z3IEB3rai|£7i 
Z3IEB3<ai|£7i 
Z3IEB3<ai|£7i 
Z3IEB3<ai|£7i 
Z3IEB3<ai|£7i 
Z3IEB3ai 3| 
Z3IEB3m 3^ 
Z3IEB3ai 3J 
Z3IBB3ai 3) 
1^ 
1^ 
Z3IEB3m 3^ 
Z3IEB3KI 3| 
Z3IEB3KI 3| 
Z3IEB3KI 3| 
Z3IEB3KI 3| 
Z3IEB3FII 3| 
Z3IEB3EI3EI 
Z3IEB3&3EI 



Z3I 
Z3I 
Z3I 
Z3I 
Z3I 
Z3I 
Z3I 
Z3I 
Z3I 
Z3I 
Z3I 
Z3I 
Z3I 
Z3I 



3 5) 

3E| 

3E| 

3E| 

3E| 

3E| 

3E| 

3E| 

3E| 

3E| 
IfDBi 
IIDHJ 
IfDSi 
IID3J 



S I3.'l«~ Z7 TPHIiuiflr>- IC'-CIZI 

a'l^m^ Z7 I I z ?-m.Kll(40Ell.H>■ 
a'l^l□a^ Z7 I ?-DkIH['[Oinnr>- 

3ll1JI0a^ Z7 I 7-DkIHcH lEHT 

ail^m^ Z7 I 7-DkIHcH !>■ rr fdil 

3ll1JI0a^ Z7 I 3DkIH['[Oinnr>- 

ail^m^ Z7 I 4-DkIH['irainnr>- 

ail^m^ Z7 Binnr>- 

3ll1JI0a^ Z7 CI»i<oiT>- Hav 

a'l^m^ Z7 EUplHin^frr 

ailTIBaT Z7 Mr l^l-Hrlbur^l <l>ir 

ailTIBaT Z7 Tf 1.K Hoik turn 

3ll1JI0a^ Z7 ribrni 

3ll1JI0a^ Z7 mUHcH !>■ rr 

aii^m^ Z7 Valencia- 

aii^m^ Z7 F:^r>-^ ibui 

SlltJIOa^ I 3 ColTMn Cc^dhf d 

aii^m^ 1 3 'UockK ID IE 

3ll1JI0a^ I 3 jUGCkK l?ZI 

3iiiJiaai 1 3 jUGckK i?3? 

3iiiJiaai 1 3 PiockK i?i? 

ailTIBaT I 3 PUKkf l?4B 

ail^m^ I 3 DlockK l?E4 

aii^m" 1 3 °iG[kK i?eo 

a'l^m^ I 3 ClwiMHiin Diiii'Jvrd 

ail^m^ I 3 L rol DmnJvrd 

a'lTin^ I 3 Nlchrl Dliin^vrd 

3ll1Jiaa^ I 3 7lr>: Cc^dif d 

SlltJiaa' 3.5 'UockK ID IE 

3ll1Jiaaj 3.5 jUgcHk i?zi 

a'l^mi 3E PmCa l?3? 

^I^m^ 3E PlwkK l?l? 

ail^m^ 3E PnickK I2IB 

3ll3Jiaa' 3E DlockK l?E4 

aii^mi 3E jUGckK i?eo 

^I^IBUT 3E ColTMBi CnidLT d 

a'l^mi 3E ClwiMHiin IHmW^nd 

ail^lBUI 3E L E^d DliiiiJvrd 

ail^lBai 3E Nli:l.rl Dliii.4vrd 

a'l^m^ 3E 7lr>^ Dnidrf d 

^l^m^ DB TPH mr^f I |C I Z-i:?4| 

3J 13/ IDUT DB IPH I url DM |CZJ-CKt 

ail^m^ DB TPHIiudr>- |C'-i:iZ| 

aii^m^ DB I I z ?-m.Kiic<Diiia>- 
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T^le Al 

SorlDBlaTEb^E 
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E.innr Li7[jl(n 


33 1 EB3EI] IfElS^ 


Z3 1 EB3EI] HElS^ 


Z3 1 EB3EI] IfElSi 


Z3 1 EB3EI] IfElSi 


Z3 1 EB3EI] HEia^ 


Z3 1 EB3EI] IfElSi 


Z3 1 EB3EI] IfElS^ 


Z3 1 EB3EI] HElS^ 


Z3 1 EB3EI] IfElSi 


Z3 1 EB3EI] HEia^ 


Z3 1 EB3EI] IfElSi 


Z3 1 EB3EI] IfElS^ 


Z3 1 EB3EI] HElS^ 


Z3 1 EB3EI] IfElSi 


Z3 1 EB3EI] l|i^a> 


Z3 1 EB3EI] l|i^a> 


Z3 1 EB3BI] l^i^ai 


Z3IEB3EI]l|;ai 


Z3 1 EB3EI] l|i^ai 


Z3 1 EB3EI] If ;a> 


Z3 1 EB3EI] l|i^a> 


Z3IEB3BI]l|?a> 


Z3IEB3EI]l|;ai 


Z3 1 EB3EI] II ;ai 


Z3 1 EB3FI] lli^ai 


Z3 1 EB3EI] l|i^a> 


Z3IEB3BI]ll?ai 


Z3 1 EB3EI] lli^ai 


Z3 1 EB3EI] II ;ai 


Z3 1 EB3EI] lli^a> 


Z3 1 EB3EI] l|i^a> 


Z3IEB3&3l|3ai 



Dipli °n«flt 



UrHI 


•litit 


Df FchmLBHI 


□lEBkr 


■HJl.D 


ND:(i l»E 


DODE 




■HJl.D 


ND:(i l»E 


DODE 




■HJl.D 


ND:ai»E 


DODE 




■HJl.D 


ND:a.l»E 


ElOOE 




■«'>'□ 


ND:DIXIE 


DODE 




■HJl.D 


ND-QIHE 


D.ODE 




■la^a 


ND:ILDI 


ODI 




■n^a 


NDilLCaE 


DODE 




■HJl.D 


ND:l3.l»E 


ElGDE 




■HJl.D 


ND:Q.IUE 


ElOOE 




■n^a 


ND:ILCaE 


DODE 




■n^a 


ND:ILCaE 


DODE 




■n^a 


ND:ILDI 


□ Dl 


(UJ0671 


■HJl.D 


ND:ILCaE 


ElGDE 




■«'>'□ 


ND'ID 


ID 




■HJl.D 


ND'» 


ED 




■HJl.D 


MD-.^ 


1 




■HJl.D 


ND-(i COE 


DGDE 




■HJl.D 


ND:Q.IUE 


DGDE 




■naa 


nOtlLCaE 


D.(IDE 




■niVQ 


ND-ilLCaE 


D.(IDE 




■la^a 


ND^aCDE 


DGDE 




■HJl.D 


ND:I3 CCE 


D.(IDE 




■uxd 


ND-O WE 


D.ODE 




■la^a 


ND:ILDI 


□ Dl 




■niVQ 


NDilLCaE 


D.(IDE 




■ia>.D 


ND-O l»E 


DGDE 




■HJl.D 


ND:Q.I»E 


DGDE 




■niVQ 


rDiELDQE 


D.(IDE 




■n^a 


ND:ILCaE 


D.(IDE 




■HJl.D 


ND:ILDI 


□ Dl 


(UJ0671 


■HJl.D 


ND:ILCaE 


DGDE 




■HJl.D 


ND'BB 


EE 


(UJiaa 


■la^a 


ND'I 2 


I.E 


4FIHEB.RI3 


■la^a 


hD:DODBB 


DtHSB 


(UJI»t 


■HJl.D 


U>:DODBB 


DtHSB 


(UJIttt 


■HJl.D 


U>:DODBB 


DtHSB 


(uiruk 


■HJl.D 


U>:DODBB 


DGDEB 


(UJIttt 


■HJl.D 


U>:DODBB 


DtHSB 


(UJISt 


■la^a 


hD^DODBB 


DtHSB 


(UllSk 


■n^a 


U>:DODBB 


DtHSB 


(UJiaa 


■n^a 


U>:DODBB 


DtHSB 


(UJiaa 


ma'v.a 


U>:DODBB 


DtHSB 


(UJISk 


■HJl.D 


hO^DODBB 


DDD^B 


fl"'^ 



Iztxraby Qu.Hllir 



Z3 1 EB3a2 SrEPL 
Z3IEB3a2Z|EPL 
Z3IEB3a2Z|EPL 
Z3IEB3a2Z|EPL 
Z3IEB3a2Z|EPL 
Z3IEB3a2Z|EPL 
Z3IEB3a2Z|EPL 
Z3IEB3A2ZIEPL 
Z3I EB3bV2 ZIEPL 
Z3IBB»2Z|EPL 
Z3I EB3bV2 ZIEPL 
Z3IEB3a2Z|EPL 



S I3'l«~ 


ov 


1 2-DtiHi'aitmtnf 


3ll1JIOa7 


DB 


1 7-DkIHcH 1^^ 


3iiiJioa^ 


DB 


1 7-DkIHcH !>■ rr |di) 


siitjioa^ 


DB 


1 3-Dk]il['[4Mn;<r>- 


a'l^mi 


DB 


1 A-DkhlciXKrutrv 


aii^iBaT 


DB 


Btnitnt 


aii^iBai 


DB 


ClftKonvIm 


aii^iBai 


DB 


ElTpllKrUf FT 


a'l^mT 


DB 


Mr l^l-Hrlbur^l <l>ir 


a'l^mi 


DB 


Tt l3[l1[ioil>ir>i 


aiiTiBaT 


DB 


T^tunt 


aiiTiBaT 


DB 


rrKliliXH !>■ FT 


a'l^m^ 


DB 


^lawflaurm 


^i^i«~ 


DB 


«^»-r>-]|fct«h 


^l^'IH" 




TPH Dlr^f 1 |C 1 Z-C?4| 


aii^iH' 




TPHIml DM |CZJ-CKt 


SlltJIOi^ 




TPHIiuiflr>- IC'-CIZ) 


aii^m^ 




1 1 Z ?-m.Kll(40Ell.H>- 


aii^iH^ 




1 2rDltl»i:'intnit<f 


siitjiaoi 




1 7-DkIHCH lEHT 


siitjioa^ 




1 7-DkIHcH !>■ rr Iclii 


SlltJIifi- 




1 S-DkhlciXKrutrv 


SllflOi- 




1 A-DkhlcHiirutrv 


SllflOi- 




Btnitnt 


OJItJIOi^ 




ClftKonv liav 


aii^m^ 




ElTpllKrUf FT 


siitjioa^ 




Mr l^l-Hrlbur^ < Ixr 


siitjiaa^ 




Tt IztllaiDtltnt 


siitjiaa' 




r<*iir>i 


SlltJIOO^ 




rrxhlc !>■!>■ FT 


3113/IOi- 




vB^I cUclD- 


^I^IH" 




F:^r>-S|bmh 


aii^m^ 


Z? 


TPHIurl DM |CZJ-CS> 


siitjiaa' 


1.1 


1PH1iuc«r>- IC'-CIZ) 


aii^iBai 


1.2 


1 1 l-THcHooi n^HX 


a'l^mi 


12 


1 1 z 3-rf iKii«mi.H>- 


a'l^mi 


12 


1 1 Z-THcHllOlll^HIE 


aii^iBai 


12 


1 l-DklHCH lEHT 


aii^iBai 


12 


1 l-DklHcH !>■ rr 


SlltJIOi^ 


12 


1 2rDltl»i:'intnitnt 


^i^m^ 


12 


1 7-DkIHCH lEHT 


^i^m^ 


12 


1 7-DkIHcH !>■ rr ^) 


siitjiaoj 


12 




siitjiaoi 


11 


1 ?-Dk]il['[<iOD'air 
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E.innr Lontci 



Dipli °relflt 



UrHI 


kdJE 


Df FchinLBHI 


■HJl.D 


UKElDDEB 


ttUD^a 


■HJl.D 


hO^DODU 


DtHSB 


■la^D 


hD^DODBB 


DtHSB 


■njiva 


hD^DODBB 


DtHSB 


■HJl.D 


ND^aiSB 


D.CU 


■HJl.D 


ND^aiSB 


D.OQ 


■HJl.D 


ND-(i|SB 


oa^ 


■HJl.D 


U>:DODBB 


DOHB 


■HJl.D 


hO^DODBB 


D4HSB 


■HJl.D 


U>:DODBB 


DtHSB 


■HJl.D 


ND-ODia 


Ddl? 


■HJl.D 


hO^ElODBB 


DtHSB 


■n^o 


U>:DODBB 


DtHSB 


■niVQ 


ND:a.DIZ 


Ddl? 


■niVQ 


hD:DODBB 


DtHSB 


■HJl.Q 


ND^aDIZ 


Ddl? 


■HJl.D 


hD^DODBB 


aocsB 


■HJl.D 


U>:DODBB 


DtHSB 


■HJl.D 


ND:DDI2 


Ddl? 


■HJl.D 


hO^ElODBB 


DODEB 


■HJl.D 


U>:DODBB 


DtHSB 


■naa 


U>:DODEB 


DtHSB 


■niVQ 


M»:DODBB 


DtHSB 


■niVQ 


ND:ILISB 


DOES 


■HJl.D 


U>:DOI>IE 


DtHME 


■HJl.D 


ND:Q.DIS 


Ddl? 


■naa 


^1 


I.E 


■niVQ 


ILIE 


oasB 


■HJl.D 


DDII 


DODEB 


■HJl.D 


NDtID 


ID 


■HJl.D 


ND^BD 


ED 


■HJl.D 


HItl 


1 


■HJl.D 


ND:a.l»E 


ElGDE 


■HJl.D 


ND:Ci DCS 


ElGDE 


■«>'□ 


ND:(I ME 


ElGDE 


■HJl.D 


ND:(i l»E 


DGDE 


■HJl.D 


ND:Q.I»E 


DGDE 


■njaa 


rJlhlLCaE 


D.(IDE 


■la^a 


ND:ILCaE 


D.(IDE 


■HJl.D 


ND:ILDI 


□ Dl 


■HJl.D 


ND:ILIXIE 


DGDE 


■HJl.D 


ND:(lCDE 


DGDE 


■HJl.D 


ND:lll»E 


DGDE 


■HJl.D 


ND:ai»E 


DGDE 



□i^rt-r 



Iztxraby Qu.Hllir 



33IEB3a2JIEPL 
Z3IEB3a2 3|EPL 
Z3I EB3bV2 ZIEPL 
Z3IEB3b2Z|EPL 
Z3IEB3a2Z|EPL 
Z3I EB3bV2 ZIEPL 
Z3IEB3a2Z|EPL 
Z3IEB3a2Z|EPL 
Z3IEB3a2Z|EPL 
Z3IEB3a2Z|EPL 
Z3IEB3a2Z|EPL 
Z3IEB3a2Z|EPL 
Z3IBB»2Z|EPL 
Z3I EB3bV2 ZIEPL 
Z3IEB3a2Z|EPL 
Z3IEB3a2Z|EPL 
Z3I EB3bV2 ZIEPL 
Z3IEB3a2Z|EPL 
Z3IEB3a2Z|EPL 
Z3IEB3a2Z|EPL 
Z3IEB3a2Z|EPL 
Z3IEB3b2Z|EPL 
Z3IEB3A2ZIEPL 
Z3IEB3A2ZIEPL 
Z3IEB3a2Z|EPL 
Z3IEB3a2Z|EPL 
Z3IEB3a2Z|EPL 
Z3IEB3a2Z|EPL 
Z3IEB3a2Z|EPL 



Z3IBB3H]l|£?i 


Z3IBB3K]l|£?i 


Z3IBB3K]l|£?i 


Z3IBB3HI|£?i 


Z3IEB3K]l|£?i 


Z3IBB3H]l|£?i 


Z3IBB3HI|£?i 


Z3IEB3H]l|£?i 


Z3IBB3HI|£?i 


Z3IBB3K]l|£?i 


Z3IBB3K]l|£?i 


Z3IBB3K]l|£?i 


Z3IEB3K]l|£?i 


Z3IBB3HI|£?i 


Z3IBB3H]l|£?i 



S I3'l«~ 


Z? 


1 3-Dk]il['[4Mn;<r>- 


aii^m^ 


z? 


1 3-Dklilcixionnr |d^| 


3iiiJioa^ 


z? 




3iiiJioa^ 


z? 


1 A-DkhlciXKrutrv 


aii^m^ 


z? 


?-BiiDf>nr 


SlltJIOi^ 


z? 


?-|]lb<«ir hylmi^ alur 


a'l^mi 


z? 


Htysfmr 


siitjiaa' 


z? 


Btnitnt 


aii^iBai 


z? 


aGFTQiIclld^nf loir 


aii^iBai 


z? 


aGrT>]k>rn 


aiiTiBaT 


z? 


aGrronv lidiv 


aiiTiBaT 


z? 


CotuKi fe ImlHciit 


aii^m^ 


z? 


ClfeKOwmrnr 


^i^m^ 


z? 


Clb<GEll.l>I 


^i^m^ 


z? 


ClftKGlum 


a'l^mT 


z? 


ClftKonv !!.■>■ 


aii^iBai 


z? 


D 1 Ix en a hHKOini tiBV 


siitjiaa' 


z? 


ElTpinruf FT 


aii^iBai 


z? 


Mr l^l-HrlhJl^l <lKr 


siitjiaoi 


z? 


5^r*r>" 


aii^iBai 


z? 


Tt l3[l1iiDiIiir>i 


siitjioa^ 


z? 


rduru 


aii^m^ 


z? 


rrlililc !>■!>■ FT 


SlltJIOi^ 


z? 


V^lsfbH 


siitjiaoj 


z? 


V^l [HalW 


aii^iBai 


z? 


'.i^nfs Ibat 


aiiTiBai 


z? 


TPH Dlr^f 1 |C 1 Z-i:?4| 


aii^iBai 


z? 


AaVKT 


siitjiaa' 


z? 


Mr l^lrrx ^ftHKR 


aii^iBaT 


z? 


TPH Dlr^f 1 fC 1 Z-i:?4| 


aii^m^ 


z? 


TPHIurl DM |CZJ-CKt 


^i^m^ 


z? 


TPH1iudr>- |C'-i:iZ1 


aii^m^ 


z? 


1 1 Z ?-m.Kll««li.H>- 


siitjiaa' 


Z7 


t ZDItttftntnitrif 


aii^iBai 


Z7 


1 7-DkIHCH lEHT 


aii^iBai 


Z7 


1 7-DkIHcH !>■ rr ffli) 


a'l^mi 


Z7 


1 S-DkhlcHiirutrv 


aii^iBai 


z? 


1 4-DtilHiKiHKrmnr 


aii^iBai 


z? 


Btnitnt 


SlltJIOi^ 


z? 


ClftKGnv !!.■>■ 


^i^m^ 


z? 


ElTplHruf FT 


^i^m^ 


z? 


Mr l^l-Hrlbur^l <l>ir 


aii^iBaT 


z? 


Tt ld[l1iiDiliir>i 


aii^iBai 


z? 


T^tunt 



(UJIBEt 
(UJIBH 
lUJIBEt 
(UJIB& 

(urruk 

(UJISk 
(UJ'BS 

lUJIBEt 
lUJIBEt 
(UJfBH 
(UJISk 

(UJISk 

{J-IIH.J-I 
fJ-IKIB.J- 
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E.innr Li7[j|ixi 


Z3 1 EB3H ir£ ^> 


Z3IEB3K]l|£?i 


Z3IEB3HI|Z?i 


Z3IEB3HI|IEi 


Z3 1 EB3H II? E> 


Z3 1 EB3H II? Ei 


Z3IEB3HI|?E> 


Z3 1 EB3H II ? E> 


Z3 1 EB3H II? Ei 


Z3 1 EB3H II? E> 


Z3 1 EB3H II? Ei 


Z3IEB3HI|?Ei 


Z3IBB3K]l|?Ei 


Z3 1 EB3H II? Ei 


Z3 1 EB3H II? E> 


Z3 1 EB3H II? E> 


Z3 1 EB3H II? Ei 


Z3IEB3HI|?Ei 


Z3 1 EB3H II? Ei 
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1^r>-smi|}-> 


UJ'XD 


ND'CE 


E.E 


A 


4«'?0CH 


^E 


'.i^nfilo-t 


UJ'XD 


ND'CE 


E.E 


A 


4«'?0CH 


^E 


At*nayil>" r>" 


ujxd 


ND'Sr 


ai 


A 


4«'?0CH 


^E 


DIH mcHi li|.iilT.i::f m 


UJ'XD 


ND'Sr 


ai 


A 


44'nCH 


^E 


FlLaf*r>" 


ia'y-0 


ND'Br 


ai 


A 


44'nCH 


^E 


N^tiihlfiv 


la'y-a 


NDisr 


ai 


A 


4I€/20D* 


^E 


SBuOfaie 


m*a 


7. a 


II 


A 


4«'?oat 


^E 


Aa nsli iTpIr nr 


LD'>'D 


3.3 


a' 


A 


4«'?oat 


^E 


antn^iLtnt 


ujxd 


5A 


ai 


A 


4«'?0CH 


^E 


Bi nnHOion IH a r nr 


UJ'XD 


J3 


ai 


A 


4«'?oat 


^E 


Bi nnHOpf r< m 


LD>'D 


ZB 


ai 


A 


4«'?oat 


^E 


Bi nniiiq Imailx rv 


Lrj>.D 


U 


ai 


A 


4«'?0CH 


^E 


Binni|b4hi]ii<iilnir. TinB 


Lrj>.D 


4B 


II 


A 


4i€/roo* 


^E 


Bi nnHii h. 1 Hm r , li rv 


LD>'D 


IB 


a' 


A 


4l€/200* 


^E 


Bi nzait: rii'v^iii Irnr 


nj'y-a 


II 


ai 


A 


4«'?oat 


^E 


Clw^iniB 


m*a 


S 


ai 


A 


4«'?oat 


^E 


F iLFvailirrv 


nj'y-a 


r 


ai 


A 


4«'?oat 


^E 


■k»-r>i|l ZltdiDfrrm 


UJ'XD 


IS 


aT 


A 


4«'?0CH 


^E 


Phrnnlrrnr 


LQ>.D 


JO 


ai 


A 


4«'?0CH 


^E 


Pflf rr 


UJ'XD 


4D 


ai 


A 


4«'?oat 


E.E 


TPH Dlr^f 1 |C 1 Z-i:?4| 


■HJl.D 


ND'ZI 


?i 


A 


4«'?0CH 


E.E 


^litrlc 


ma'v.a 


€B 


I.I 


A 


44'nCH 


E.E 


ColTMin 


■niVQ 


n.3£ 


Cll 


A 


4i€/root 


E.E 


CIWIMllLITI 


■niVQ 


6? 


I.I 


A 


4«'?oai 


E.E 


Lrm 


■n^a 


71 


□ EB 


J 


4«'?oai 


E.E 


Nld«t 


■n^a 


4D 


I.I 


A 


4«'?DGI 


E.E 


7lna 


■njaa 


B? 


2.3 


A 


4«'?oat 


E.E 


TPHFurl on rCZJ-CKh 


ngl.D 


I3M 


IZD 


A 


4«'?oat 


E.E 


TPHUrtnmn Cwiil HiilKailici 


ng>.D 


11(1 


?a 


A 


4«'?oat 


E.E 


TPHIiudr>- |C'-i:iS| 


L>J>.D 


ND-IZM 


IHH 


U 


4«'?0CH 


E.E 


TPHUrtnaan GzeoBv HfilotdilKn 


Lrj>.D 


ND-IZM 


IHH 


A 


44'»CH 


E.E 


1 1 l-Tll(ll(40I n^HX 


lqXd 


ND'EB 


as 


A 


44'?0CH 


E.E 


1 1 Z ?-rf l.KllaOEll.H>- 


la'y-a 


ND^EB 


as 


A 


4«'?oai 


E.E 


1 1 Z-TllCllClOlll^HX 


ifl^a 


NDi&B 


as 


A 


4«'?Dfll 


E.E 


1 l-DklHCH lEHT 


la'y-a 


ND'EB 


as 


A 


4«'?oai 


E.E 


1 l-DklHcH !>■ rr 


lai.Q 


ND'EB 


as 


A 


4«'?oat 


E.E 


E ZDItttftntnitrif 


LD>'D 


ND'EB 


as 


A 


4«'?oat 


E^ 


1 7-DkIHCH lEHT 


LD>'D 


ND'? 3 


2.3 


A 



Iztxraby Qu.Hllir 



BID^ 3 E| 
BID^ 3 E| 
B^^tSt 3 E| 
BMtSt 3 El 
Bl«| 3 E| 
BMtSt 3 E| 
Bl«| 3 E| 
Bl«| 3 E| 
Bl«| 3 E| 
BI1KI 3 E| 
BID^ 3 E| 
Bl«| 3 EJ 
BID^ 3 E) 
BIDS 3 E| 
Bl«| 3 E| 
BI1KI 3 E| 
BI4EI 3 E| 
Bl«| 3 E| 
Bl«| 3 E| 
Bl«| 3 E| 
Bl«| 3 EJ 

3 5) 
BIOS 3 E| 
Bl«| 3 E| 
BIDQ 3 E| 
Bl«| 3 E| 
BID^aEI 
BID^aEI 
BIKiaEJ 
BID^aE) 
BIDZ^aEJ 
BIDZ{aE) 
BID^aE) 
BIDZ^aEJ 
BID^aEI 
BID^aEI 
BIDZ^aEJ 
BID^aEI 
BIKiaEJ 
BIDZ^aEJ 
BID^aE) 
BIDZ{aE) 
BID^aE) 
BID^aE) 
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B.innr LiTdlixi 



Dipli °n«flt 



T^le Al 
SorlDBlaT^l 
Gorreclrve Aclian 
Buikling207.'?31 
PrBsdanI San Fisncia: 

UrHI 



AfQB 

□ CBlffamB 



Df^chKlLBHI 



Iztxraby Qu.Hllir 



IBID^^^) 
IBID^^^) 
IBID2{^^) 
IBIDQ^^) 

IBMtSt^B) 
IBIDQ^^) 
IBID2{^^) 
IBIDQ^^I 
IBIDQ^^I 
IBID2{^^J 
IBIDQ^^) 
IBID2{^^J 
IBID2{^^J 
IBIDQ^^) 

IBIDQ^^) 
IBIDQ^^I 
IBID2{^^) 
IBID^^^) 
IBIKI^^I 

lB^^^st55) 

IBIDQ^^) 
IBID2{^^J 
IBIDQ^^I 
IBIDQ^^I 

lB^^^st^5| 

IBIDQ^^) 
IBID2{^^) 
IBID2{^^) 
IBID^^^) 
IBID2{^^J 
IBID^^^I 
IBIDQ^^I 
IBID2{^^J 
IBIDQ^^I 
IBIKI^^J 
IBID2{^^J 
IBIDQ^^) 
IBID2{^^) 
IBIDQ^^) 
IBIDQ^^) 



4.£?IKl| 


^E 


1 7-Dklllc !>■!>■ FT |(l^ 1 I.II1 


4«'?D(I| 


E.E 


1 T-DkhlcixiGixnr 


4«'?D0I 


E.E 


1 B-DkhlciXKrutrv 


4«'?DGI 


E.E 


1 B-Dkhcuaaniv 4<li) 


4«'?oai 


E.E 




4«'?DIII 


E.E 


1 A-DkhlciXKrutrv 


4«'?oat 


E.E 


?-i:iftifGE Ii,l4iyl rliBr 


4«'?0CH 


E.E 


HtysfHf 


4«'?0CH 


E.E 


4-lfe Ir/l-S-prntnciE 


4«'?0CH 


E.E 


AaVKT 


44'nCH 


E.E 


Btnitnt 


44'nat 


E.E 


aoirQilcllmBV l^ir 


44'?DCI| 


E.E 


aomalim 


4«'?Dfll 


E.E 


aaiT>iiT>- lnv 


4«'?DCi| 


E.E 


C^nwidiLllW 


4«'?oat 


E.E 


CotuKi fe ddHcuf- 


4«'?oat 


E.E 


CltofGHmrni 


4«'?oat 


E.E 


Clb<GEll.1>I 


4«'?0CH 


E.E 


ClftifGk>rn 


44'»CH 


E.E 


crti'iiTftiztif 


44'?0CH 


E.E 


DllxiiniKnHKaini liax 


4«'?DGI 


E.E 


ElTpllKrCf FT 


4«'?oai 


E.E 


Mr l^l-Hrlbur^ <r)ir 


4«'?oai 


E.E 


3^r*r>" 


4«'?oat 


E.E 


Tt ld[l1iiDitiir>i 


4«'?0CH 


E.E 


r<*iir>i 


4«'?oat 


E.E 


rrlililc !>■!>■ FT 


4«'?0CH 


E.E 


V^lsf bH 


4i€/roo* 


E.E 


V^l [HalD- 


4i€/root 


E.E 


«^r>-smip-h 


4«'?oai 


E.E 


Fi^krvs |o-h 


4«'?oai 


E.E 


Aans'llirrK 


4«'?DIII 


E.E 


Aa nsli iTpIr ir 


4«'?oat 


E.E 


DIH nio|.i.li|ailT.Kf m 


4«'?oat 


E.E 


SBuOfaie 


4«'?oat 


E.E 


MrhflEm (IftKKK 


4«'?0CH 


E.E 


jUilif^iiEr)! 


44'»CH 


E.E 


Bi nnii a)3n IH .K r nr 


44'?0CH 


E.E 


Bi nnHopf r< m 


4«'?oai 


E.E 


Bi nzoiiq Imailx rv 


4«'?Dfll 


E.E 


Binni|b4hhiii<iilnir. TdDI 


4«'?oai 


E.E 


Bi nnHii IL 1 Hk r y li rv 


4«'?oat 


E.E 


Bi nniit: hi i-xi"iii It nr 


4«'?oat 


E.E 


Clw^irnr 



LD'>'D 

UJ'XD 
lqXD 
UJXD 
UJ'XD 
UJXD 
UJ'XD 
LD>'D 

LD>'D 

Lrj>.D 

LD>'D 
UJ'XD 
LD>'D 
LD>'D 

UJ'XD 

LQ>.D 

UJ'XD 
LD>'D 
LD>'D 
UJ'XD 
LD>'D 

LD'>'D 

LQ>.D 
LQ>.D 
UJXD 
LD>'D 

la'y-a 

LD>'D 
LD>'D 



ND'EB 
ND'EB 
ND'EB 
ND'EB 
ND'EB 
ND'EB 
ND'IE 
ND'IE 
ND'IE 
ND'Ea 
ND'SJ 
ND[E.B 
M)[&B 
ND'E.B 
ND'IE 
ND'EB 
ND'EB 
ND'EB 
ND'E.B 
ND'EB 
ND'EB 
MIi&B 
ND'^B 
ND'E.B 
ND'EB 
ND'E.B 
ND'EB 
ND'IE 
ND'EB 
ND'^B 
rCc&B 
ND'IB 
NDclB 
ND'I^ 
04 
ILD7 
II 

Ea 

IBB 
KB 



5.B 
S.B 
S.B 
S.B 
S.B 
S.B 
12 
IE 
IE 
EB 
2.3 
S.B 
S.B 
S.B 
12 
S.B 
S.B 
S.B 
S.B 
S.B 
S.B 
S.B 
S.B 
S.B 
S.B 
S.B 
S.B 
12 
S.B 
S.B 
S.B 
IE 
la 
IB 
IZ 
S.B 
IE 
IB 
IE 
IE 
31 
IE 
IB 
IB 



Jl 
A 
A 
A 
A 
A 
A 
A 
U 
A 
A 
A 
A 
J- 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
U 
A 
A 
A 
A 
A 
A 
A 
A 
Jl 
Jl 
A 
A 
A 
A 
A 
A 
A 
A 
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Dipli °relflt 



DfFcivlLBHI 


1^ 


1^ 


1^ 


1^ 


1^ 


1^ 



Ldiin.it', Qudllhr 



IBID^^^) 
IBID2{^^) 
IBIDQ^^I 
IBI1>i|l ^1 
IBIDill ^1 
IBIDill ^1 
IBIDill ^1 
IBIDill ^1 
IBID^I ^J 
IBID^I ^) 
IBID^I ^1 
IBIDill ^1 
IBIDEII ^1 
IBIDill ^1 
IBIDill ^1 
IBIDill ^1 
IBIDill ^1 
IBIOai ^J 
IBIOqi E) 
IBID9I E| 
IBIDill E| 
IBIDill E| 
IBIDill E| 
IBIDill 51 
IBIDill 51 
IBIDill E| 
IBIDill E| 
IBIOm E| 
I BIDS I 51 
I BIDS I El 
IBIDill E| 
IBIDill E| 
IBIDill E| 
IBIDill E| 
IBIDill E| 
IBIDill E| 
I BIDS I EJ 
I BIDS I E| 
I BIDS I E| 
IBIDill E| 
IBIDill EJ 



4.«?a(ii 


EE 


F iLFif .nlirnE 


LD>'D 


BE 


4«'?DCI| 


EE 


FlLni*r>" 


ifl^O 


fl.' 


4«'?DCi| 


EE 


■ii»-r>HI ZltdiDfrrm 


ifl^D 


13 


4«'?DGI 


EE 


N^tiihlfiv 


nj/ya 


4.E 


4«'?0CI| 


EE 


Phrnnlrrnr 


UJ'XD 


4D 


4«'?DGI 


EE 


P^if rr 


lqXd 


lED 


4«'?oat 


1 E 


aiitrlc 


■la^a 


1.S 


4«'?oat 


1 E 


ColTMin 


■niVQ 


0.14 


4«'?oat 


1 E 


CIWIMllLrT 


■n^a 


3D 


4«'?oat 


1 E 


Lrol 


■niVQ 


D? 


44'nCH 


1 E 


Nlchrl 


■n^a 


ZE 


44'nCH 


1 E 


7lr>; 


ma^a 


Z? 


44'?0ai 


1 E 


TPH Dlr^f 1 |C 1 SCO} 


■n^a 


I.B 


4«'?oat 


1 E 


TPH Dlr^f 1 |C 1 Z-i:?4| 


■niVQ 


or 


4«'?oai 


1 E 


TPH 1 ml DM IClA-ClBt 


■niVQ 


4.B 


4«'?oat 


1 E 


TPHIurl DM ICSA-ClBr 


nal.D 


BEII 


4«'?oat 


1 E 


TPHUrtnaAn Cwiil HiilKailici 


ng>.D 


I.B 


4«'?oat 


1 E 


TPHUrtnaAn Cwiil HieIk^iiIici 


na>.D 


HT 


4«'?oat 


1 E 


TPHUrtnaAn QzegBie HfOotJilKn 


Lrj>.D 


ND-iom 


4i€/roo* 


1 E 


1 1 l-THcHooi n^HX 


LQ>.D 


ND'E? 


4l€/200* 


1 E 


1 1 Z ?-rf l.KllaDlll.H>- 


UJ'XD 


P4DtB.? 


4«'?oat 


1 E 


1 1 Z-THcHowlKHX 


njiy.a 


raiifi? 


4«'?oat 


1 E 


1 l-DklHCH lEHT 


L4J1.D 


ND'E? 


4«'?oai 


1 E 


1 l-DklHcH !>■ rr 


UJl.D 


ND'E? 


4«'?oat 


1 E 


1 ZDItttftntnitrif 


LQ>.D 


ND'E? 


4«'?oat 


1 E 


1 7-DklHCH lEHT 


UJ'XD 


ND'? 1 


4«'?oat 


IE 


1 7-DklllCH (>■ FT |(l^ i 1.11^1 


lqXd 


ND'E? 


4«'?0CH 


1 E 


E 7-DklilcixiGixiir 


lqXd 


ND'E? 


4i€/roo* 


1 E 


1 B-DkhlciXKrutrv 


UJ'XD 


ND'E? 


4i€/root 


1 E 


1 3-Dklilcixiannr i^^| 


LD>'D 


NDcE? 


4«'?oai 


1 E 




UJ'XD 


NDi&? 


4«'?oai 


1 E 


1 A-DkhlciXKrutrv 


UJ'XD 


NDcS? 


4«'?oat 


1 E 


?-BuEif>nr 


LD'T'D 


ND'ID 


4«'?oat 


1 E 


?-i:iftifGE Ii,l4iyl rliBr 


UJ'XD 


ND'ID 


4«'?oat 


1 E 


HtysfVf 


LD>'D 


ND'ID 


4«'?oat 


1 E 


4-lfe lT/l-S-prnIn>ir 


L>J>.D 


ND'ID 


4«'?oat 


1 E 


AaVKT 


Lrj>.D 


ND'EE 


44'»CH 


1 E 


Btnitnt 


LD>'D 


ND'ZI 


44'?0CH 


1 E 


aoirQilclliK^nf loir 


lai.Q 


NDtB.? 


4«'?oat 


1 E 


aoirQlim 


ifl^a 


U>[E? 


4«'?DfH 


1 E 


aoiT>iiT>- lnv 


la'y-a 


ND'E? 


4«'?oai 


1 E 


CotUKi diLllD- 


la'y-a 


ND'ID 


4«'?oat 


1 E 


CalHKi t ImlHckt 


LD>'D 


ND'E? 


4«'?oat 


1 E 


CltofGHmrn 


LD>'D 


ND'E? 



□tl 

DB? 

I.E 
S.3 

?l 

ID 

41 
S.? 

^1 
lOHl 
S.? 
S.S 
S.3 
S.3 
S.3 
S.3 
2.^ 
S.3 
S.3 
S.3 
S.? 
S.S 
S.S 

ID 

ID 

ID 

ID 

EZ 
?.l 
S.S 
S.3 
S.S 

ID 
S.? 
S.3 
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Df^chKiLBHI 



Iztxraby Qu.Hllir 



IBIDill ^1 
IBIDill ^1 
IBIDill ^1 
IBIDill ^1 
IBIDill ^1 
IBIDill ^1 
IBIDill ^1 
IBIDill ^1 
IBIDill ^1 
IBIDill ^1 
IBIDill ^1 
IBIDai ^J 
IBID^I ^) 
IBID^I ^1 
IBIDill ^1 
IBIDEII ^1 
IBIDill ^1 
IBIDill ^1 
IBIDill ^1 
IBIDill ^1 
IBIDai ^J 
IBIOqi E) 
IBID9I E| 
IBIDill E| 
IBIDill E| 
IBIDill E| 
IBIDill 51 
IBIDill 51 
IBIDill E| 
IBIDill E| 
IBID^I E| 
IBID^I E| 
IBIOai E| 
IBIDiliai 
IBIDi|ia> 
IBIDi|ia> 
IBIDi|ia> 
IBIDillGi 
IBIDiliai 
IBIDSIdi 
IBIDSIdi 

iBioniat 

IBIDiliai 

iBiDi|ia> 



At.XOt 


1 E 


ClftlfGEll.1>I 


ID>'D 


ND'E? 


S.E 


4«'?oai 


1 E 


Clb<Gk>rn 


HJ^a 


ND'E? 


s.? 


4«'?oat 


1 E 


ClftKonv lnv 


HJ^a 


ND^E? 


s.? 


4«'?oat 


1 E 


D 1 Ik an EKhMKOini liBX 


ifliva 


ND^E? 


s.? 


4«'?oai 


1 E 


ElTpinruf FT 


UJ'XD 


ND'E? 


S.S 


4«'?DIH 


1 E 


Mr l^lirx (IftKKK 


irj>.D 


ND'E? 


S.3 


4«'?oat 


1 E 


Mr l^l-Hrlbur^l <l>ir 


UJ'XD 


ND'E? 


S.3 


4«'?oat 


1 E 


3^r*r>" 


UJ'XD 


ND'E? 


S.3 


4«'?oat 


1 E 


Tt IdclliiDitiirv 


ujxd 


ND'E? 


S.? 


4«'?0CH 


1 E 


r<*irr>i 


UJ'XD 


ND'E? 


S.S 


44'nCH 


1 E 


rrlililc !>■!>■ FT 


ID>'D 


ND'E? 


S.? 


44'nCH 


1 E 


V^l.vf bK 


la'y-a 


NDcID 


ID 


44'?0ai 


1 E 


^lawflaiaMU 


m*a 


M]i£3 


S.? 


4«'?oat 


1 E 


KflfHft Imfip-y 


ID>'D 


ND'E? 


S.? 


4«'?oai 


1 E 


••(tnx'iltiw 


irj>.D 


ND-6B 


E.B 


4«'?oat 


1 E 


DIH nii7|.i li|ailT.Kf m 


UJ'XD 


ND'€B 


E.B 


4«'?oat 


1 E 


N^tiihlfiv 


ID>'D 


ND'€B 


E.B 


4«'?oat 


1 E 


TPHIiudrir IC'-CIZ) 


UJ'XD 


B? 


l(HH 


4«'?oat 


1 E 


Kflfnfslo-y 


ID>'D 


IB 


S.S 


4i€/roo* 


1 E 


Aa nsli iTpl r nr 


ID>'D 


E 


E.B 


4l€/200* 


1 E 


antuscrnt 


nj'^a 


7.T 


E.B 


4«'?oat 


1 E 


Bi nnii a)3n IH .K r nr 


m*a 


Tfi 


E.B 


4«'?oai 


1 E 


Bi nnHOpf r< m 


I4J1.D 


ZE 


E.B 


4«'?DIII 


1 E 


Bi nni|b| Imailx rv 


UJ'XD 


» 


E.B 


4«'?oat 


1 E 


Binni|b4hi]ii<iilnir. TinB 


IQ>.D 


3D 


14 


4«'?oat 


1 E 


Bi nnHii IL 1 Hk r 1 li rv 


UJ'XD 


H 


E.B 


4«'?oat 


1 E 


Bi nniit: hi I'D' jn It nr 


ID>'D 


UD 


E.B 


4«'?0CH 


1 E 


Clw^irnr 


ID>'D 


ZB 


E.B 


44'nCH 


1 E 


F li>]r.iilirr>i 


UJ'XD 


4a 


E.B 


4i€/roo* 


1 E 


FlLaf*r>" 


ID>'D 


■^ 


E.B 


4«'?oai 


1 E 


■k»-r>HI ZltdiDfrrm 


l4J'>.a 


1? 


E.B 


4«'?oai 


1 E 


Phrnvilirnr 


l4J'>.a 


31 


E.B 


4«'?oat 


1 E 


F|irir 


la'y-a 


EB 


E.B 


4«'?oat 


10 


TPH Dlr^f 1 |C 1 ECTJI 


■■cji^'a 


HltD 


a 


4«'?oat 


1(1 


^litrlc 


■niVQ 


7 E 


^.S 


4«'?oat 


1(1 


CatTBin 
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APPENDIX B 

COST ESTIMATES AND ASSUMPTIONS 
FOR CORRECTIVE ACTION ALTERNATIVES 
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Table B-14 Summary of Estimated Co^ts for 

Capping and Land U^b Controls 

Building 230 Area 

Carrective Action PTan Butlding 207^31 Area. PreEidio of San Francisco. California 

Capping Pofmanenl Lan<l Ueo Conlml. 10 Ypbib Aniwial Ciaoi\d^3<eT Monhofing 
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Table B-14 Summary of Estimated Co^ts for 

Capping and Land U^b Controls 

Building 230 Area 

Carrective Action Plan Burldmg 207^31 Area. PreEidio of San Francisco. California 
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ATTACHMENT TO COST APPENDIX 

UNIT COSTS MASTER REFERENCE TABLE, 

PRESIDIO OF SAN FRANCISCO, CALIFORNIA 

VERSION (1); JULY 2006 



UNIT COSTS MASTER REFERENCE TABLE 
Presidio of San Francisco, California 



ThisUnilCMr^MasterReferenceTable was esmblished by flic Tnisn^f maintain a source of cuTieiiliinil rates and 33511 jiip(kiisfo[piepj 
BssDcialcd wilh impiemeiiiaii[>ii of remedial & conechve flcnons al nDJi-Jaiidfill & landfill 5i[e4 under die I'residio Rem[:dia([on PrUfiianir 
inaincamcd and upilJicd by the Trusi based on acmalMslsLKiin-cd for oi^^omSMdcornplefed Presidio reriedianonprojccra. 

The majurlTy of unil raie^ & assompnons in fliia fable were on^inally prcseiiled m Tab!e B-$, DerivaiionofUmt Rates, Ftniit Raised Fp 
Main InsiflhiHon SUe^, Presidio of San Fi-ancrsca. Cah/omia {EKI FS. 2003). DK1 TS unil raie^ were devctopcd in 2000 and priTTiaril> 
andqnolaEiunspruvjdedby conicaciocs and vendors and EEl'spiojccl team's tjtpcnence on similar pmjeci^ in ihe Bay Area aKhal tune. 
cvaliiarcdbyEKi'sprojecneam, which included GoiderA&wcialcs (Colder) and DcSilva Gare^ Consmiction (De Silva Gates) based on 
selected Mam lnaialbiion i'lKs 

Tiiis lable ivas developed as follows; 

NEW UNIT COSTS AND ASSLMPTIONS 

• Trusiespcncncc based onactuaLcostSiictnied since ?00f> 

• TnisleonsiiKams'CAperiencebaseiionacnial costs accrued smce 2000 

• Lwtal coiiltaciot quoie^, 2006 

• bCHOS Environmcnial Rcmcdialion Cosi Data — Unit Price & Assemblies, January 2006 

• ES Means EnvironmcnO] Remediation bjitimaiing Methods, 2005 Edition 
UPDATE OF UNI I' COSTS IfiOM EKI FS 

• UmlcosB retained from ilie EKI FS were inereasedby a factor ofLl9 (19%) forQ2 (March 2006) based on the EflgjA^e^Tg 
Constructiors Coil !n4ex (CO) for San Francisco, CA >h'ote: The ENR. update [nclor for the curcent Quarter should be calculated fn 
7436) when cosis wcic originally developed by EKI (and updated by the ENR. factor m 2002 lor (he finaJ f^.KI KS published in 2003) 

RATES FORNET PRESENT VALUE OFLONti TERM ANNUAL O&M COSTS 

• ThcNelPresenf Value (NPV) of total esiimaiedaunualcost^ for the duration of 0|>cra[iuns& maintenance (OiM)aelivilies! 
real diseoiml rates published III Crtu/ar jVfl A-*i4, Ouidehnes and Dsscouni Rates for Benefll-Cost Analyiii of F':deriif Pfv^fini^- A 
Fedet^! Office of Maiiage^enf arid B!'d^^l(0\fB)^ Jpisiiary 2006. 'ipdaK<iyeai\y in Jamiaiy, and available onlmc On the Federal fto 
(wfl-w.whiKliouse.gov). Real discount rates are applied tu [o(a] aruJual costs lor annual expendiuires on project O&M durations of uf 
4 Guide 10 Dey^foj'ii^ and Documennng Cos! Esiunaies Duiing ihe Feasihiiity Slady (VSEPyi, 2000) 

REFERENCES 

• Trusl Experience : Actual cosis accrued based on Trast Rcmcdialion Pio^iam eupcnenM since 2000, 

• Kngiiieering News Record, Quarterly Cost Report, March 2006^ pjbhshed by McQraw Hill Constraction Construction Cost 1 
quarterly and available online al JINK'S website (www enr.eom). 

• Environmenial Cost Handling andQp[ions Solutions (ECHOS) Cost Database, I2di Edition, 2006 , published yearly in Jamiar 
Lid; EnvironnKntalRemediatioiiCostData — Unit Price & Assemblies. Note: Previously published yearly by RS Means as 2 sept 
of 2006, (he ECHOS Cost Database contains both volumes and is now available only in downloadable eleclrunic formal (Acrobat Re 
ECHOS website (www.cchos-oidmc.com). 

Version (1)^ July 200B 



UNIT COSTS MASTER REFERENCE TABLE 
Presidio of San Francisco, California 

REFERE:yCES (Conl'(1| 

ETivii fflipien^rR^mediation EBtimaiina Mclhoda. 2 nd E dilkm iSOOSt. RS Mean^i. Rccd Consrninion Dala, previously puhlisli 

• Tabic E-3. r>cn^!iiio n of Unii Rales, EKI FS (2003) : Whnc limited coil Jala from local cQiiiraclors and vendors wtrf avail j1 

oblaincd from publi&hcdcuilesfinwiijig guides, including R.S.McanSn Heavy Con^liuclion Cost Data, ?000 Edition (''Mc3n&''}HR.S, 
RcrncdiflUonCoslDala-U;iicPt;ce,2O00Ediii(>ii(''ECHOS''), and R.S. Means, Environmciiial Remediation Cos! Dala-Asscmblif:! 
The imii rales obEained from Mcatis, i;CHOS> and ACE included bare cosla plus conliactor's ovetliead and profit The base unit nle 
multiplier Id ace oiinl for ci;Dnormc condiliotis in .'ian Fraiitisco (ENRCCI "%CHG"). Unilcosls for De^igji and Construction Mana^ 
developed for Presidio Landfills and Misccllanciiui Slles 'i"hese unit costs arc believed Id represent costs on average for Presidio sil 
Forsome sites, specific eosts maybe higher (e,^.,pJanmiie and permitting ai Mountain LakcHgeolethnitai studies lor capping aiterni 
geoieclmicaL studies for cKcavanon) than the average. 

ABBREVIATIONS & ACRONYMS 



UAAQMD 


Bay Area An Quality Manaeemen' Disdici 


MDL 


BOB 


Board n( Evqualizalion 


NPDES 


CAP 


Cortective Action Plan 


NPS 


CC[ 


Conslnicfion Coit Indes 


O&M 


COC 


CHeniical nf concern 


OVM 


CPT 


Cone penclronictcr 


PPE 


CQAP 


Conslnicfion Qiialily Assurance Plan 


PVC 


CUL 


Cleanup level 


QAPP 


cy 


cubic yard 


RAB 


DTSC 


DepatlmcntofTosicSubslanecs Control 


RAP 


ea 


each 


RCRA 


ECHOS 


EnviEonnienlal Cos! Handling Options & Solutions 


RWQCB 


EKI 


Krler£ ^alinowskl, Inc 


sf/sy 


ENR 


Engmccrmg New Record 


STLC 


EPA 


Envnoruncn(al Prolecfion Agency 


TAT 


ft 


linear fool 


TCLP 


hr 


houi 


TTir 


H&S 


Health and Safety 


WET 


kwhr 


kilowait-hnur 


WP 


LEL 


Lower explosive limil 


yr 


Is 


lump sum 





Method Detection LiniiJ 
Nafional PQllutani Discharge Eli 
TJ-S.Depi of Ihe Interior, Nafioi 
Opera Lions and mainlenanK 
organic vapor meter 
personal protective equipment 
polyvinyl chloride (plaslii;) 
Quality Assurance Project Plan 
Restoration Advisory Board 
Remedial Action Plan 
Resource Conservation and Red 
Regional Water Qualily Control 
square fool / square yard 
Soluble Threshold Limil Conccr 
Turnaround fimc 
Toxicity CharacletisKc Leachinj 
Total Threshold Lunil Conccniri 
Wasle Estraclion Test 
Work Plan 
year 
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UNIT COSTS MASTER REFERENCE TABLE 
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GUIDE TO COST ASSEIVIBLIES 



CAPITAL COSTS 



■5.V. 



[A] ADDITIONAL SITE CHARACTERIZATION / PRE-REMEDIAL 
DESIGN INVESTIGATION 



B] SAMPLE ANALYSIS & MANAGEMENT 



[C] NON-LANDFILL SITES REMEDIATION 



[D] LANDFILL SITES REMEDIATION 



[EJ NON-LANDFILL SITES DESIGN AND CONSTRUCTION 
MANAGEMENT 



[F] LANDFILL SITES DESIGN AND CONSTRUCTION MANAGEMENT 



OPERATIONS & MAINTENANCE COSTS 



[GJ NON-LANDFILL SITES OPERATIONS AND MAINTENANCE 



[H] LANDFILL SITES OPERATIONS AND MAINTENANCE 
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UNrr COSTS vaster reference table 

Pmldlaof San ('nni:lsGi>k CilHornk 
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APPENDIX C 
RESPONSIVENESS SUMMARY — COMMENTS AND RESPONSES 



CHECKED; MS 



APPROVED: SS 



Response to Comments on the 

Draft Corrective Action Plan 

BuHding 207/231 Area, Presidio of San Francisco 

San Francisco, California; J uly 2005 



Com men Is from IheRegiopal Waler Qualily Conlrol Buai-d <RWQCB| Leiler dated June I5,20l>ft: 

We reviewed Ihe Draji Correclive Aclioti Plan for Biiihlhis 207/231 Aren. Presidio Trasf of 
San Fraiiciico (Draft CAP> daled Julj 2(KI5, and (he Trusl Meeting Notes prepared by MACTEC 
Engioeerinc and CoDsuiliDg, Inc. based on our lechnical meeting on Ma^v 10, 2D0h. We proi'ided 
our comments on Ibe Draft CAP at this meeting. The Meeliog Notes submitled b^ ^vou od May 18^ 
HfiiA via e-Diail are allacbed. We coocur wilh the Meeting Notes and tbese Noles serve as our 
official comments on the DrafI CAP. 

In oddilioD to Ihe comments detailed in Ihe Meeling Noles, we have a few addilional comments: 



CommenI: 

Rcapon&c: 

CommenI: 



Rc^pon&c: 
CommenI: 



Page f>4, Soil deleclioo issbow as/ig/L, sbouLd this be mg/Kgl 

Thccorrcci jniu arc mg/kgi ihc Drjfl Final CAP has been revised as mdicaled. 

Page 131, Section A.Z - '^Sidewalls will be sampled at tbe midpoint of Ihe 
e\cavalion^s heighl ... per e\cavalioD sidewalT^ Please add the following 
language "(using besi professional judgment for biasing sample location Id 
any visibl^v stained soils laj'ers)" afler Ihe word ^'heighl''. 

The DrafJ Final CAP leM has been reused as iridicaled. 

Plate 21 and Table 7: 



Install a new well either al Ihe e\isling well location 2I>7GW03 or lo Ihe 
north of Mason Street. 

Recommend moving New Well #2 lo Ibe wesl. 

Recommend keeping Ibe monitoring well 23IGW16 (change from red lo 
blue) as an up-gradient well to Building 2117 Remedial Unil using il as Ihe 
P re-Con struc I ion Moniloring Well inslead of 231GW13. 



Respcn&e: 



The Drafi Final CAP leM, Table 7, and Plale 21 have been revised as iridicaled. 
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Appendix C -Response To Comments 



Generaf Commepls from Mgeling Nofga daffd Ma.y 18, 2006 from Ma.y 10, 2Q06 Technicaf Meetipg: 



ComineDl 1: 



Revive l^vpi>i!raphical errors mid m:ike suggesled Hording and fornint 
chaoges^ round soil volumes lo 2 significiinl fi^urev^ check :)cciir3cy of soil 
and crnundwaler concentralioD units in lex) aod on plales. 



Rcapcn&c I : 



Tiusl confiLir'v. The Drufi Final CAP has been revised globally as mdicalcd to 
address errors and suj;gested wording changes. 



Commenl 2: 



OfiKe 3 Backfill Op linos {A =OpeD, B =Parlial, C = Complete) lo he 
conddered io remedial design, selected opiiiio muvl he adequate lo prevent 
free ground »atcr from hein^ left exposed. 1 herefore, OpMon A (Open) 
wonld not be acceptable lo RWQCB and would Iri^^er surface water 
slandardf. 



Response 2: 



Commenl 3: 



Response 3: 



TiusI concurs lha[ Oplioa A {Open) is leasl desirable opiion considered, and does 
nol aniicipale compellmg rejs^ins for selecting ihis opiion for iinplemenlalion al 

any of ihe remedial unils. Tru si plans lo converl area wilhin blue zone shown on 
Plale 2 I lo a vegelaled welland syslem vvilh no suslained expiession of 
groLindwjier. 

Tiusi has a general preference for Opiion B {Partial) in ihese areas because: (1) 
Considerable value in conduclmg Vegelalive "Pilol Sludy" under Vegelalion 
Managcnienl Plan (VMP) in inlennixed fresh\valer/marsh, ground waler, 
sall^valcr/lLdal influence areas, Q) Would visuiillv serve lo jcchmale ihe public 
lo appearance of vegelalion and standing waler in this area ihal will cvenlually be 
reslored lo wellands. 

TiusI anlicipules Opiion C (Complele) will only be selected for remedial units (or 
portions ihereof) ihal are smaller or adjaceni to buildings, withm active partzmg 
lotsorslmclurcs le.g.. Building 230 Area Soil Remedial Unit IRU]). 

Trust lo address in remedial design for each remedial unit in conjunclion with 
Trust's Cultural and Natural Resources M jn jgement Program fi VMP. Tmsl 
remedial design will nol present jn Option A backfill scenario ihat [illows 
sustained expression of conlaminjied ground waler. 

In excavalion areas Ihal are limited due lo presence of permanent siruclures 
(e.g.. Building 230), if significant conl:iminalion is left in place under an 
LUC (witK or wilKoul ORC injection, uould need to safecuard ag:iinsl 
seepage into adj^icenl are;u^ ^S-r b}' installing a liner/barrier. 

Trust concurs. Trust lo address asconlingency (a) in remedial de^gn. and (b) if 
post -corrective action monitoring indicates necessary with RWQCB input and 
approval. 



Spec! lie Comments 
Comment 4: 



papes \\v: xwii / Executive Summary — Recommended Corrective Action 
Alternatives: 
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Appendix C -Response To Comments 



Prix'ide addilioD^I delail on ORC app[icalii>D, assessment, dnralioD, 
monitoring. Groundualer Dioniloring iisumplions for cosliag purposes are 
important. 



Rcapcn&c 4' 



Tiu'vl {:on{:Lir'>. The Drjfl Frnal CAP has bet n revised as indicated lo prondc 
addiliDfial details on iissuinptLons for ORC applrcation. Tru'vt hasDullined 
monilonngcnlcria and reasonable costing a'vsiimplions m the CAP, and 
ackriowiedgcs thai acliial costs may differ from ihose assumed. 



Comment 5v 



paces fiO-Wi / Sections 3.4.7-3.4.12— Source, Nature, and E\tenl of 
Chemicals in Soil and Groundwater: 



Reference report where data is preseoled if boring locations cited arc nnl 
shown on plates. 



Response 5: 
Comment 6: 



Tiusl concLiCv. The Draft Final CAP has been revised as indicated. 



page 61 / SectioD 3.4.S; Building 230: 



Revise discusdoo of cootaminalioo decreanng uith depth as it relates to 
specific COCs, 



Response 6: 
Comment 7: 



TrasI concjrs. The Draft Final CAP has been revised as indicated. 



page 64 / SectioD 3.4.11; Building 207 U ST Area: 



Clarify movt exceedances are dne to current screening levels being louer 
than those applied during UST e\catBtiuns. 

Revive reference to Plate lla regarding borings where petroleum was not 
delected. 



Response 7; 
Comment S: 



Trasi concurs. The Draft Final CAP has been revised as indicared. 



page 67 / Section 3.4.13— Site Conceptual Model: 



Clarify most exceedances in Building 207 area occur outside footprint of 
previous excavations where not all contamination above cleanup levels was 
removed. 



Response S: 
Comment 9: 



TiusI concLiCv. The Drjft Final CAP has been revised as mdicated. 
page 77 / Section 4.3.2 — Chemicals of Concern in Groandivater: 



Tent reference lo Plates ISa and 1Kb that all COCs above cleanup levels are 
shown ma^v be inaccurate^ not all data may be shown. 



Response 9: 



Plales ISa, I Sb. 19a, and 19b have been revised lo incljdc dala from the Former 

Bnilding 27 1 Area. 
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Appendix C -Response To Comments 



Cominenl 10: 



pace 78 / Section A A — IdenliFication of Remedial Unitv: 



Build inc ^^^1 Area remedial unit is not well defined along railniad Irack^. 
Ac livilie^ alone tracks niaj' bave relea^d sources of con lamination; 
additiiinal samplini: »oiild provide more data on nature and e\lenl i>F 
contamination. 



Response 10: 



Tnisl concLir'v. The Drufi Final CAP has been revised lo iriclude new soil sample 

daluDblumed during ihe geoarc haeo logic j] sliid^, jrid lo clarify appro tLi male 
limilalions on e^lcnl of Dvci-excavalEon al ihe Building 230 Area remedial tiail 
baH^ on confinnaLion samplirig as follosts: 



Along railroad tracks {noilh-:«ulh> until cleanup levels are mcl. 

Toward Buildmg 230 (west) undcrelevaLed loadiagdock if slrucUial 
inlcgrily is not compromised 

Toward parking lot (easi) fill areajusi lo Bjilding 207/231 Area sile 
bouridarv 



Excavaliori al ihis RU would be backfilled under Oprion C (Complele) uridei 
enrreni flans for building lo be al ils cuirenl localion during Building 230 RU 
exeat alion \vort:. If ihe building is moved or demolished prior lo ibe Building 
230 RU e^cavarion work, then Opliori H backfill may be considered. The Draft 
Final CAP slales ihal aay coauminalion ihal could nol be accessed wilh ihe 
building in place dunng coireclive acrions would be addressed al ibe lime ibe 
buildm? IS demoh'vhed. 



Comment If: 



pnee 78-79 / Seelion 4^; Buildinc 271 (and p. xvi of Executive Sunmar^): 



Clnrification is needed on wK^v a RU was nol identified^ and Kow lo address 
cleanup level e\ceedances for tKis former tjarage area. 



Response I I : 



The Draft Final CAP lest and plales have been revised lo indicate a separale 
remedial unil was nol developed for ihis area because exceedances were in one 
sample, ■vU'vpecled lo be fill- rather than petroleum -related, and not significanlly 
above cleanup levels. However, ihe Drjft Final CAP has been revised lo include 

ihis area wilh the Building 231 Area remedial unit, for which the correclrve 
aclion alternalive defers excavation of ihese area'v lo fulure implement all on by 
CalTrans j'> pari of llie Dovle Drive replacemeni projecl 



Comment 12: 



pi^e 89 / Section 5.1.2 — Identification and Screenine of Foteatial Remedial 
Tef Knologies: 



Is discu^ion explaining whj' remediaf technoliinies were not evaluated 
further for isolated occurrences of melals in soil and groundwater t^e.^.^ low 
migration/cfound water contamination potential) valid program mat ically for 
Presidio? 



Response 12: 



DTSC and Tiu'vl confirmed validitv. The Drafi Final CAP has been revised to 

incorporate results of ihe Arsenic in Groundwater Evaluation Technical 
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Appendix C -Response To Comments 



Memorandum rclarcd lo monjloiing for arsenic The resiillsof ihc rcccnl 
Subaurf jcc Gcoarchacnlogical Survey conduclcd al ihc sue have jIso been 
mcorporalcd in ihe Drjil Fiaal CAP. 



Cominenl 13: 



poee 90 / Seclion 5.1.2.2— Land ll« CoDlrot^: 



Dimussion of remedial unils occurrinc wilhiD Are:i B oftKe Presidio sKould 
be clarified and refer lo a plale revised lo show Areas A and B. 



Re^pcn&e I 3: 



Tiusl coneiiis. The Drjfl Fiaal CAP has been revised as indicated, and Plale I 
has been revised lo show rhe houndarv of Area A and Area B. 



Commenl 14: 



pai'e 105/ Section 5.1 — Correclive Aclioo AUernatives Considered: 



Capping/Land Use Cob Irols discussion (and olher relevant sections) should 
clarify (1) erouodwuler nionilorini: cessation after deaoup levels ure met, 
and (2) well abaodoDnienl, »ould be implemented upoo regulalory agency 
approval. 



Response 14: 



Tnisl concurs. The Drjfl Fmal CAP has been revised js indicated. References In 

age ac^ -approved devulions from well abandoamenl regufalions (aeal benlomle 
Lnslead of concrelef hjve been jdded lo Seclion &.0 — Iniplemenlalioa of 
Correclive Aclioa Allernalives. and other relevjiil seclioasof rhe report. 



Commenl IS: 



page 1 21 / Seclion 5.4.3 — Allernative 3: Excavation, Offsile Disposal of Soil, 
and Groundwater Monilorinn: 



Dimussion of grouadwater monitoring locations diould be clarified lo 
indicate Ihej' are not jusi dowDi-radienl vi'ells, and reference Plale 21 aod 
Table 7 Ihal show aod describe proposed locations. 



Response 15; 
Commenl 16: 



TiusI concurs. The Drjfl Fmal CAP has been revised as indicated. 



pace 137 / Seclion A.5 — GrouDdualer Monilorio^; Plale 21; Table 7: 



Plale 21 and Table 7 Ihal show and describe 5 neH proposed moniloring well 
local ion « should be revised lo provide a more hydrolocicall^v effective 
ground waler moniloring neluurk downgradient of bolh Ihe 207 and 231 
RUs. 



Response 16: 



The Draft Final CAP lexl, Table 7^ and Plale 21 have been revised lo indicate ihc 
purpose and localion of 6 Proposed New Wells lo provide a more hydrologically 
effective ground walei momloring network downgradienl of bolh ihc 207 and 

231 RUs. 



Commenl 17; 



pace 137 / Section 6.5 — Gronndwaler Monitoring; Pfale 21; Table 7: 



Were Ihere deleclions of arsenic in inlermediale vi'ells io Building 131 Area 
Ihal are being abandoned? 



KBb1147_CAF \nnchli. C ITTC ikK-PmidD 

(iiiDbcr II lail 



MACTEC Engineering and Consulting. Inc 



C-5 



Appendix C -Response To Comments 



Rc&pcn&c 17; 



The inlcrmcdialc wells that have had arstEiic dclcclions above cleanup lock arc 
included in ihc monjlocjng program as shown on Plalc 2 I and described in Tabic 
7. 



Cominenl IS: 



poee 130 / Secliun 6.5 — Gmuadwater MDnilorin^: 



LbsI I wo p:ir:ii>r:iphs of stclion should be revised Id clarify Ihe frequency of 
proposed c^oundwater nionlloriD^ and reference Table 7. 



Rcspcn&c I 3: 
ComineDl 19: 



Tnisl concLiis. The Drafi Final CAP has been revised as indicated. 



p^e 139 / Secliun 6.6 — ImplementQlioD Schedule: 



T'ext and Table 7 shoufd indicale start of consl ruction Is condncent on 
RWQCB approval of CAP work plan^and anllclpaled dales should be 
updated 



Response 19: 



Tiu'vl concur ■>. The Drjfl Final CAP has been revised as indicated. 
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